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AGRICULTURAL CHEMISTRY. 

ON THE IMPORTANCE OF AGRICULTURAL CHEMISTRY TO PRAC- 
TICAL FARMERS, WITH ▲ HISTORICAL SKETCH OF ITS BI8B 
, AND PROGRESS, AND THB MODE IN WHICH IT MAT BE STU- 
DIED. 

In walking over a meadow where both cows and horses have 
pastured, the very striking difference produced on the grass by 
the droppings of each is apparent to the most careless observer. 
Around the horse droppings the herbage is usually yellowish, or 
parched, similar to the tufts of grass on gravel walks which have 
been purposely sprinkled with boiling water, in order to kill 
tbem. It seems therefore but fair to infer, that the horse drop* 
pings have diffused into the soil around them something which 
has a similar effect to boiling water in discolouring the grass. 

Around the droppings of the cows, on the other hand, the 
grass is more luxuriant, and of a finer green than in any other 
part of the field ； similar to the irregular green rings of fine 
grass which may be seen in lanes encircling the spots where a 
party of Gypsies h ave had a fire. In this case, also f it would 
at first sight seem fair to infer, that the greater luxuriance of 
the herbage around the cows' droppings and the Gypsies' fire- 
place might arise from a similar cauBe, as the effects seem so 
similar ； and so it has been and is thought by many observers, 
and so it is set down in some books on tillage. Yet, plausible 
as the view seems, that the increased luxuriance is owing to 
an increased supply of food, — in the one case to the manure of 
cow-duog, and in the other to the manure of ashes or char- 
coal, 一 closer investigation proves the inference to be fax from 
correct, and might (although it did not) have led to the disco- 
very of one of the leading and incontrovertible principles upon 
which the science of agriculture rests. 

Reverting to the fact of the horse droppings discolouring the 
grass, inasmuch as the effect takes place to some distance, it 
must either be caused by the diffusion of some liquid, some 
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vapour, or both, emanating from the dung which is not in con- 
tact with the discoloured grass. Now, in order to discover the 
nature of the emanations, whatever they may be, it will be in- 
dispensable to examine the component parts of tbe dung, and 
the changes it may undergo by exposure to air, sunshine, or 
rain. In its mechanical texture it differs most materially from 
cow-duDg 9 being comparatively dry, husky, and usually inter- 
mixed with a considerable portion of undigested matter, owing 
to the horse not chewing the cud like the cow, and hence not 
having so great a power of thorough digestion. But the 
greatest comparative difference can only be discovered by a 
chemical examination, or, as it is termed, analysis of the various 
constituents, by which means both tbe solids, the fluids, and 
tbe vapours contained in it can be separated and individually 
examined. Id this way, it will be found that the horse-dung, 
after being dropped, if the weather is at all warm, will undergo 
fermentation, and give off during the process a compound va- 
pour, consisting of a large proportion of the pungent and acrid 
matter termed by chemists ammonia, but popularly called spirits 
of hartshorn. It follows that this compound ammoniacal va- 
pour will be partially diffused into the soil around, even in dry 
weather, and may thus tend to discolour the grass ； but when 
warm summer showers fall, the constituents of the vapour will 
become mixed with the rain water, and with it will soak into 
the soil, scorching the herbage at the root, and poisoning the 
grass wherever it reaches. 

From this statement, then, it is very obvious, that though the 
fact of the horse droppings discolouring the grass i& remarkable 
enough, the cause is discoverable neither by inspection nor by 
reasoning, and can only be traced by a knowledge and practical 
application of chemistry. 

in the instance again of the cow's droppings improving the 
herbage, as the effect also takes place to some distance, it must 
either be caused by the diffusion of some liquid, some vapour, 
or both, emanating from the dung, not in contact with the im- 
proved grass. Here, likewise, recourse must be had to che- 
mical examination or analysis. In its mechanical texture it 
differs materially from horse-dung, being greatly more moist, 
darker coloured, and more uniform throughout its mass, while 
little or no undigested matters are observable, owing to the 
more thorough digestion caused by chewing tbe cud. In che- 
mical composition it differs still more, having but a small pro- 
portion of the acrid ammoniacal vapour, and a considerable 
proportion of a dark-coloured matter, composed of what che- 
mists term carbon, or pure charcoal, combined with certain 
gases and certain solid materials. It is, indeed, in many parti- 
culars similar to horse-dung which has undergone the process 
of fenneniatioD 9 usually termed rotted dung, and which is proved 
(in contradiction to some theoretical fancies,) to be one of 
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the richest of known manures. In the same way, \hen 3 as the 
dark-coloured drainings from dunghills, when permitted to soak 
into the soil around them, render the herbage more luxuriant 
and green, do showers falling upon cows, droppings cany into 
the soil around, the dark-coloured carbonaceous matter, rich in 
vegetable nourishment 

It would be practically erroneous, however, to infer from 
these facts, that cow-dung is in all cases superior to horse-dung, 
the very contrary being indisputable ； but the horde-dung 9 tor 
be rendered superior, bulk for bulk, must undergo in the dung- 
hill or tbe compost heap, a process of digestion, (if it may be 
so termed,) in order to make up for its previous less thorough 
digestion, than is effected by the intestinal organs of cows- 
The chemical agriculturist must therefore take care always to 
compare bis facts, analyses, and inferences with the facts and 
inferences of the practical fanner ； otherwise he may overlook 
some circumstance of the utmost importance to the correctness 
of the results. This may be made still more obvious by advert- 
ing to the effects of the Gypsies, fire on the surrounding grass. 

It has already been mentioned, that it would be far from cor- 
rect to ascribe the improved luxuriance and verdure of the 
herbage around the droppings of cows, and around the Gypsies* 
fire, to the same cause, namely, a supply of carbonaceous 
matter. That the ashes produced by the fire form an excellent 
manure, will not be disputed ； but when the very small quantity 
of such ashes is taken into consideration, fires being rarely lit 
more than once on the same spot by those restless vagabonds r 
their effect on the grass, on which they can only be scattered 
accidentally and in patches, will not account for the regular 
halo of brighter green around the fire-place, the verdure gra- 
dually shading off into the common duller colour of the general 
sward. By examining the effects which the fire must produce, 
however, we may attain some approximation to the truth. 

When a Gypsy's fire is lit on the green sward, the first effect 
on the turf is tbe burning up of the whole herbage within its 
focus ； but, immediately beyond this, the heat can only pene- 
trate to a small extent beneath the surface, and the temperature 
must diminish with the distance from the fire. Now, the fluids 
in tbe soil around the fire having their temperature raised, will, 
in consequence, be proportionally evaporated, leaving the soil 
more dry, and consequently more ready to imbibe fresh moist- 
ure from the next rains ； and no farmer requires to be told that 
nothing is more beneficial to a growing crop than the effectual 
removal of old or stagnant moisture, followed by a supply of 
what is fresh. But the cause of this effect of the removal of 
old, and its replacement by fresh moisture, is not so obvious, 
and is but of recent discovery, it having been found by che- 
mical and physiological experiment that the water or moisture 
which remains long about the roots of growing plants, becomes 1 
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impiegnated with the excrementitious discharges of Ibose 
pints, and of course i$ as injurious and poisonoas to their 
growth, as would be the droppings of cows and horses to these 
animals, were tbey compelled to feed thereupon, even although 
it were mixed with good food, as the excrementitious dis* 
charges of growing plants into the soil in most cases must be. 
Now it is obvious, that the Gypsies' fire, in evaporating the 
moisture from die surrounding soil, must, at the same time, 
evaporate the excrementitious matter with which it is loaded' 
The roots of the grass are consequently freed from the presence 
of this poisonous matter, at the same lime that the soil is ren- 
dered dry and greedy of the next fresh moisture, which may b9 
deposited there in the form of dew or rain. 

All this, then, is most satisfactorily and clearly explicable, 
but without the aid of chemistry, no practical farmer could give 
any rational account of the very difierent effects of the drop- 
pings of horses and cows, much less of the effects of the Gyp- 
sies 9 fires. 

These three familiar illustrations have been chosen by way 
of introduction, to awaken the attention of the reader to the 
paramount importance of chemical inquiry to the agrkultumt, 
a circumstance the more necessary, that some practical writers 
of the hiffhest authority denounce chemistry as only calculated 
to mislead the farmer irom the real path of improvement and 
prosperity. The following is a specimen of the anti-cbemical 9 
and, what is no less remarkable, the anti-physiological spirit of 
sereral standard practical authors. 

As the cultivation of growing crops consists in supplying 
them with a due portion of proper food in the most bene, 
ficial manner, the ascertaining the kinds and qualities of 
that food mutt always be the fundamental study of the 
brmer. On the contrary, Mr. Brown of Markle, in the ex- 
cellent practical article on Agriculture in Brewster's Edinburgh 
Encvclop89clia f sajs, " How numerous and diversified are tiie 
sentiments of theorists concerning the food of plants, a subject 
not to be comprehended by the human mind iu its present 
state. We are disposed to consider disquisitioss respecting th^ 
food of plants, and e?en concerning the principles of vegetation, 
as quite foreign to a treatise on agriculture. The operative 
fiurmer could not, therefore, be benefited in the smallest degree, 
Dor would any part of his practice be illustrated or improved. 
Perhaps, on the contrary, ne might be led out of the right 
path, into a vortex of delusion.^ 

Now this is very extraordinary as coming from a writer of 
Mr. ISrown's intelligeiice and good sense, though illastratioxts, 
as we shall afterwards see, may be readily found to justify no 
small portion of bU opinion, wliich 9 however, must not be taken 
unconditionally, but as applicable to fkncUW theories ouly; 
since be himself virtually turns round to the opposite side in 
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his very next paragraph. " Yet," says he, " we are inclined 
to believe that a degree of certainty is already attained con- 
cerning the real theory of the art If the earth is enriched by 
generous manures" [only another term for the so-called incom- 
prehensible food of plants] " or stimulated by powerful cor- 



be kept dry, or, in other words, A*ee of all supeifluous moisture' 
Secondly, that it ought to be kept clean, or, in other wordsy 
free of all superfluous weeds" [with the more injurious excre- 
mentitious discharges of plants he was unacquainted]. "Thirdly, 
that it ought to be kept rich, or, in other words, that every par* 
title of manure " [meabing nourishing food] " which can be 
collected ought to be applied :,， and farther on he somewhat 
tardily and rductantly admits, that in his third principle, " the 
utility of chemical knowledge may, in some respects, be esti- 
mated and recognised." 

It will be quite sufficient to silence cve^r objector to the 
study of agricultural chemistTy who holds similar opinions with 
Mr' Brown, to ask how the most " generous manures," or 
" powerful cordials," by which land " ought to be kept rich, 
are to be tested and valued, except by chemistry in codj unction 
with physiological experiment or practical experience ？ We 
must admit (for there is no avoiding it) that theorists, and par- 
ticularly chemical theorists, bare in but too many instances 
misled such practical farmers aft implicitly followed them, 
without first well weighing the probable results in a practical 
balance : but these erroneous theories ought no more to forbid 



forbid the studies which have led to so great practical utility in 
surgery, in navigation, and the arts connected with them. 

The knowledge of what is best to be done in practice, is the 
knowledge of the reasons why one mode is better than another 
mode. Now these reasons are in foci the science, and the 
farmer who does not know a good and satisfactory reason be- 
yond use and wont, or hap-hasard experience, for adopting a 
certain rotation of crops ； for liming one sort of soil and not 
liming another sort; for planting or sowing thinly rather than 
closely ； and, in short, for all his various processes and opera- 
lions, must be pronounced to know Utile more than half his own 
biinness. Ask asy farmer, prejudiced against science and books, 
what has spread the red rust ovei; his wheat, and he will tell 
you, with tbe utmost confidence, Uiat it came from a barberry 
bush in the hedge, though it is scientifically demonstrable, that 
the barberry bush has no more to do with it than if it had been 



heavier crops than close sowing, and he will tell you it is b6 
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Uieir way, certainly, but only secondary to the powerful in- 
flueoce of the sun'ft light, a principle of which the non-chemical 
aod non-reading farmer would never dream, but without which 
all the air and room in the world would not make the plants 
grow healthily for one week. 

So recently as the middle of the last century no work had ap- 
peared in which any chemical principles had been applied to 
agriculture, and even M. Duhamel, in France, one of tne most 
intelligent writers of the age, adopted, in 1754， the system pub- 
lished twenty years previously by Jethro Tull, who maintained 
the obviously erroneous doctrine that as plants feed on minute 
earthy particles, all manure is superfluoas, and the whole bus" 
ness of the farmer ought to consist in pulverizing the soil by 
borse-hoeing. Duhamel, however, lived to renounce these opi- 
nions, and Sir Humphrey Davy proved, by direct experiments, 
that plants cannot admit the most minute solid particle, either 
of earth or any thing else, as might have been physiologically 
foreseen, for though the tips of the root fibres permit fluids to 
pass through them into the plant, as a bit of bladder will allow 
fluids to pass through it, as recently explained by M. Dutrochet, 
yet no pores can be detected there by tlie roost powerful micro- 
scopes. That the doctrine of TuU, notwithstanding these clear 
demonstrations of its error, is again and again partially revived, 
and at this hour believed in by many practical men, is one 
among the many reasons why a knowledge of sound agricultural 
chemistry ghould be diffused 

The year after the publication of Duharael，s work, the Edin- 
burgh Society for the improvement of Arts and Manufactures, 
proposed a gold medal " for ihe best dissertation on vegetation 
and the principles of agriculture." This was awarded to Dr. F. 
Home, whose essay may be considered the first important work 
on the chemistry of agriculture. In the third edition of this 
work, (8vo, London, 1762,) now before us, Dr. Home says, " Hus- 
bandry does not, like most arts, lead to an account of itself ； or 
depend on principles which its practice can teacb. Something 
beyond this art is necessary to tbc knowledge of the art itself. 
The principles of all external arts must be deduced from me- 
chanics or chemistry. Agriculture is in the last class ； and 
though it depends very much on the powers of machinery, yet 
I '11 venture to affirm, that it has a greater dependence on che- 
mistry. Without a knowledge in the latter science, its prin- 
ciples can never be settled. As tbis science is but of late in- 
vention, and has not yet bpen cultivated with that regard to 
utility and the improvement of trades and manufactures, as it 
ought and might, agriculture is hardly sensible of its dependence 
on it. 

u The design," he adds, "of the following sheets is to make 
this appear ； and to try how far chemistry will go in settling 
the principles of agriculture. I douH intend in the following 
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remarks to settle facts, or teach the practical part of farming^. 
That 1 leave to farmers. My design is only to sketch out the 
great outlines of this art, and show, that it is capable of being 
reduced, like others, to a regular system. If in this way we cau 
fix some settled principles from the facts which are already as* 
certained, those who apply to practice will find the benefit in 
it. The just theory of an art leads directly to its improveinetit, 
as it leads to those experiments which yet remain to be tried. 
Without tbis guide, we may stumble on truths by accident ； but 
when led by it, we have the secret satisfaction of thinking, 
that we are indebted to ourselves for the happy issue of the ex- 
periment." 

We have given the preceding remarks at length, because they 
are now as correct as when first published nearly a century ago, 
and by following them out in experiment with considerable 
sagacity, notwithstauding the infant state of chemistry at that 
time. Dr. Home may be justly said to have laid the foundation 
of agricultural chemistry ； and this was partially followed by 
Lord Kaims in his Oentleman Fanner published in 】776, a 
work which may be considered as one great source of the su- 
periority of Scotland in practical farming. Lord Kaims^s de- 
sign being different from Dr. Home's, has only a portion devoted 
to chemical subjects, but its greater popularity tended to diffuse 
the knowledge, still very imperfect, in that line of study. 

The contiDental authors on rural affairs about this period far 
exceeded those of our own country in voluminous works, such 
as tbe Cours i Agriculture now on our table in twelve volumes 
quarto, edited by the celebrated Abb6 Rozier, assisted by Par- 
mentier, Tillet and others : but though in this and other foreign 
agricultural publications occasional notice is taken of chemical 
subjects applicable to cultivation, we are not aware of any work 
like that of Dr. Home expressly devoted to the subject. Rozier 
is a violent opposer of the process of fallowing. In 】796, 
tweDty-one years after the appearance of Lord Kaims's Gen- 
deman Farmer, tbe late ingenious Earl of Dundonald published 
bis well known treatise on the intimate connexion between 
agriculture and chemistry, without being aware, so far as we can 
judge, of the existence of Dr. Home's work. " The slow pro- 
gress^ 9 remarks Lord Dundonald, " which agriculture has 
hitherto made as a science, is to be ascribed to a want of edu- 
cation on the part of the cultivators of the soil, and the want of 
knowledge, in such authors as have written on agriculture, of 
the intimate connexion that subsists between this science and 
that of chemistry. Indeed, there is no operation or process 
not merely mechanical, that does not depend on chemistry." 
And he goes on to say that " in the following pages, an attempt 
will be made to explain, on established principles, the processes 
which accompany tbe cultiyation and amelioration of the soil." 
" By the adoption of a new line of investigation, exemplified 
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in the following treatise, light has not only been Uirown on the 
action and effects of the manures at present employed, but the 
loses of other substances and methods of combiDing and pre- 
paring them have been discovered ； from which there are just 
grounds to believe a valuable addition will accrue to the present 
stock 6f agricultural knowledge. 

" It will appear," continues his lordship, " that the saline and 
other substances capable of being applied to promote vegeta* 
lion, are very numerous ； bj far the greater part of them have 
escaped the notice of those who have made agriculture their 
study, nor have any attempts even been made to explain on 
chemical principles the operation of the manures and substances 
now in use. Had snch researches been prosecuted to effect, 
they would have led to the discovery and application of other 
substances capable of being employed with equal or perhaps 
superior advantage." 

About the same period Dr. Darwin published bis Phyto- 
logia, which, together with some of his own fanciful or rather 
poetical views of the science of regeiation, including the che- 
mistry of manures, embodied many of the most important 
discoveries of Bonnet, Sennebier, Saussure and other conti- 
nental authors of celebrity, collected wilh considerable learning 
and industry, and ingeuiously brought in to support his pecu- 
liar opinions. It is doubtful, however, whether this singularly 
clever book had much influence in diffusing a taste for the 
study of agricultural chemistry any more than Kirwan's Essay 
on Manures, published about the same time. 

One of the most important events in the histoiy of agricul- 
tural chemistry was the analysis, in 1800， of magnesian lime- 
stone by Tennant. This limestone, forming the sab-soil about 
Belfast, and in some of the norUiern counties of England, 
renders the soil peculiarly sterile, owing, perhaps, to the insolu- 
bility of the magnesia ； but previous to Tennant's analysis, it 
was not known what rendered this peculiar limestone so in- 
jurious to lands, while other limestones on the contrary con- 
tribute to fertility. 

In 1802, Sir Humphrey Davy was appointed to deliver an 
annual course of chemical lectures before the Board of Agri- 
culture ； and in 1813, these lectures were given to the public, 
and together with sound chemistry, and some good elucidations 
of its applicability to agncultare 9 contain some very remarkable 
practical errors and oversights, particularly in the instance of 
the important process of fallowing, of which, he says, " it is 
scarcely possible to imagine a single instance of a cultivated 
soil that can be supposed to remain fallow a year with advan- 
tage to the fanner." And in the no less extraordinary instance 
of dung, of which he says, " dung that has fermented, so as to 
become a mere soft cohesive mass, has generally lost from one 
third to one half of itB most useful constituent elements, and 
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should evidently be applied as soon as fermentation begins, 
that it may exert ils full action upon the plant, and lose uone 
of its nutriti?€ powers ；" ~ doctrines in direct opposition to the 
universal experience of practical men, from Virgil and Colu- 
mella down to the present time. Had this emineut chemist, 
however, lived to become acquainted with the experimenU of 
Macaire, Sprengel and Boullay, he would no doiibt have been 
the first to abandon what the imperfectiou of science at that 
time had led him to consider as sound doctrine. His views of 
the dependence of agricullure on chemistry are judicious, and 
worthy of being quoted. 

" It is scarcely possible," he remarks, " to enter upon any 
investigation in agriculture, without finding it connected more 
or less with doctrines or elucidations derived firom chemistry. 
If land be unproductive, and a system of ameliorating it is to 
be attempted, the sure method of obtaining the object is by 
determining the cause of its sterility, which must necessarily 
depend upoo some defect iu the constitaiion of the soil, which 
may be easily discovered by chemical analysis. Some lands, 
of good apparent texture, are yet sterile in a high degree, and 
common observation and , common practice afford no means of 
ascertaining the cause or removing the effect The application 
of chemical tests in such cases is obvious ； for the soil must 
contain some noxious principle, which may be easily dis- 
covered, and probably easily aeairoyed. Are any of the salts 
of iron present ？ They may be decomposed by lime. Is there 
any excess of siliceous sand i The system of improvement 
must depend on the application of clay and calcareous matters. 
Is there a defect of calcareous matter ？ The remedy is obvious. 
Is an excess of vegetable matter indicated ？ It may be removed 
by liming, paring and burning. Is there a deficiency of vege- 
table matter ？ It is to be supplied with vegetable manure." 

Such are a few of the views of this great chemist on the sub- 
ject of agricultural chemistry, and ihey hare been adopted either 
impliciUj or with some modification by many writers and com- 
pilers of agricultural works in this country. 

In 1810, M. Tha^r published at Berlin his Elements of Ra- 
tional Agriculture 辠, which, in soundness of chemical views, £ir 
surpasses any English publication on agriculture. He con- 
siders the food of plants to consist of a substance which, fol- 
lowing Rosier and Pannentier, he terms humus 9 the Latin word 
for " soil," and describes this humus to be a dark, unctuous, 
pliant, and apparently homogeneous substance, composed of 
oxygen, hydrogen, carbon, and nitrogen or azote ； and being 
the result of ibe slow decomposition of organic matter, it is 
found in well-rotted dung, as well as in rich loamy soils, as a 
principal constituent On being brought into contact with at- 

* Grundsatze der R«tioneUen Landwirthscluifl, 4 vols. 4 to. 
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mdspheric air, part of the carbon of this humus unites with 
oxygen, forming carbonic acid gas, while a portion of its hydro- 
gen also, with oxygen, forms water, the residue consisting of 
what M. Tha6r terms an extract, being dissolved in the water 
and taken up into plants through their roots. 

No work of much saperioritj appeared in this country con- 
nected with the subject of agricultural chemistiy since the 
publication of Sir H. Davy's, until the views of Liebig were 
unfolded, unless we except the deservedly celebrated volume of 
Sir Henry Steuart, entitled the " Planter's Guide," a 霄 olume, 
however, which only incidentally embraces subjects connected 
with agricultural chemistiy, as a part of the profound scientific 
views and practical experience of the highly talented author. 

A work on the subject it may be necessary to mention 
here, is De Candolle f s Physiologie Vegetale 9 many of the 
details in which were first published by Mrs. Marcet, in her 
Conversations on Vegetable Physiology ； but these haying 
been obtained by attending the distinguished author's lec- 
tures at Geneva, are necessarily imperfect, as well as abound* 
ing in unavoidable aural mistakes. It is to be regretted that 
the original work has not been translated into Knglish, as it is 
by far the most complete, as well as the most correct in theory, 
with one or two exceptions, which an agriculturist could trust 
to in the chemistry as well as in the physiology of bis science. 
So far as the chemistry of soils and manures is concerned, and 
more particularly the interesting subject of the rotation of crops, • 
De Candolle is tbe highest authority we know; but with respect 
to fallowing, irrigation, and paring and burning, he is not so cor- 
rect, * either because M. Macaire's experiments, on which th« 
true explanation of these processes depends, were not completed 
at the time he published his book, or that he did not advert to 
their important bearing on almost every part of the science of 
cultivation. 

We hope that the preceding introductory remarks, and the brief 
sketch which follows them of the rise and progress of agricultural 
chemistry before Liebig, will afford the reader some preparation 
for considering the subject under such systematic and compre- 
hensive views as may subsequently, if opportunity offers, be 
studied in more minute detail, so as to throw light upon the 
scientific principles on which every individual operation and 
process of the practical cultivator must incontrovertibly be 
founded. 

As both tbe plants that constitute grass, corn, and other 
growing crops,, and the horses, cattle, and other domestic 
animals kept on a farm, are living beings requiring nourishment 
in tbe form of food, or drink, the nutritive portions of which 
are digested and assimilated, while the non-nutritive portions 
are discharged as useless or noxious ； it is obvious that the 
whole, if not the greater part of agricultural chemistry, must be 
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devoted to the kinds and qualities of the food or drink supplied, 
and the subsequent changes it undergoes after being acted upon 
by tbe living organs. It is farther to be considered that all 
living beings, whether plants or animals, have the two remark- 
able stages of infancy and fall growth, in which the constitution 
differs so very much, as to require food or drink of materially 
different qualities aud quantities. Taking these principles as 
a basis, then, we may arrange the leading subjects of agricultural 
chemistry under the following heads, so as to present its more 
prominent features at one view. 

I. Agricultural chemistry of growing crops. 

1. Food of plants before and during germination or brairding. 

a. Preparation of seeds by steeping. 

b. Digestion, assimilation, and excrementitious discharge 

of this food. 

c. Noxious and injurious substances. 

2. Food of plants after germination. 

Soils and subsoils. 
Manures and Composts. 

Direct 一 rotted duug and dunghill drainings. 
Indirect — lime, bone dost, &c. 
Mobiure — rain, dew, water of springs. 
a. Digestion, assimilation, and excrementitious discharge 
of this food. 

Light and Heat. 
b* Noxious and injurious substances. 

Iron, excrementitious discharges, &c. 
c. Remedies for these. 
Liming. 

Paring and burning. 
Fallowing. 
Irrigation. 
Rotation of crops. 

II. Agricultural chemistry as applied to tbe gathering, storing, 



1. Chemical changes in the process of ripening seed. 

2. Chemical changes incident upon drying, and upon stack- 

ing corn and hay. 

3. Chemical changes incident to stored up potatoes, turnips, 

mangold wtirzel, and carrots. 

4. Chemical preparations of flax and hemp. 

a. Water steeping. 

b. Dewing. 

c. Earth layering. 

I. Agricultural chemistry as applied to domestic animals. 
I . Food of domestic animals in infancy. 

a. Digestion, assimilation, and excrementitious dis- 

charges of such food. 

b. Noxious and injurious substances. 
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c. Remedies. 
2. Food of full-grows domestic animals. 
Grain. 

Starch and ito htais dextrine. 
Roots. 
Green Food. 

a. Digestion, assimilation, and excrementitioius dis* 

charges of such food. 
Digestion in the horse and ass. 
Digestion in cows, aud other ruminant animals. 
Digestion in the pig. 
Digestion in dogs. 
Digestion in fowls. 

b. Noxious and injurious substances. 

c. Remedies. 

IV, Agricultural chemistiy of daiiy processes. 

1. Churning of butter. 

a， Salting of butter. 

2. Cheese making. 

a. Preparation of rennet. 

b. Salting, colouring, 8lc. 

It may be seen from this tabular view, that tbe topics which 
fall to be considered under agricaltural chemistry are some of the 
most important in the whole science, and are so far from being 
useless, unnecessary, or incomprehensible, as we have seen them 
represented, that it is impossible for a farmer to go on for one 
day without frequent recourse to them. He must, of course, 
either practise his agricultural chemistry at random, or he must 
study tbe subject so as to acquire si thorough knowledge of the 
principles which regulate the several processes or operations. 
Taking this view of the subject, it cannot, we should think, 
ever become a question of rational dispute, whether a farmer 
ought or ought not to understand what he is doing, for this is 
in plain terms the true state of the value of agricultural che- 
mistry. 

It may not be unimportant nor unprofitable to introduce 
here a few illustrations of some of the subjects in the pre- 
ceding table, not with the intention of going into ibem very 



some more proofs of its high importance as inducements to 
enter into the investigation. 

The first subject in the table is of considerable moment, in as 



as of the circumstances to be attended to in sowing. From 
tixe practices but too commonly pursued in the preparation of 
agricultural seeds, wheal for example, we might justly conclude 
fanners to forget that the grain is alive and may be killed by 
improper ireatmenl as certaiuly as a full grown plant Were 
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the eggs, for example, which are about to be set under a hes 
for the purpose of hatching to be first plunged into brine, urine, 
solutions of arsenic, or any similar liquid, as is so commonly 
done with agricultural seeds, under the erroneous belief that 
the steeping would prevent disorders in the chicks to be 
hatched, free them from vermin, and the like, the absurdity 
would be so obiious, that it is not likety it would ever be fdU 
lowed. Yet, in nearly similar circumstances, do farmers almost 
aniyereally steep their seed wheat in liquids which must to a 
certainty prove injurious, while any benefit resulting from the 
practice is at best extremely doubtful. It may be well to ex, 
amine some of the directions giyen for steeping seed corn in 
detail, with the alleged results. 

In the Bath Society's papers, we find Mr. Chappel recom* 
mendhig barley to be steeped for twenQr-four hours in the black 



it with wood ashes, sifted with the grain to make it spread 



According to Mr. SommervtUe, a qntntity of nriDe, in as 
stale a state as possible, is put into a vessel, in the same man- 
ner as for salt pickle, and into this the grain is put and well 
stinred. The contents are then poured through a sieve, and 
the process continued till the whole of the wheat intended to 
be sown is moistened. It is afterwards sprinkled with lime to 
dry it. Or, instead of mixing the whole grain with the urine, 
it is common to spread the wheat upon the barn floor, and 
sprinkle the urine upon it, either with a watering pot, or a kind 
of brasb made of straw. When it is sufficiently moistened, 
lime is made use of as before, and the grain sown. 

Now it requires bat a small knowledge of the physiological 
principles of •germination, and of the composition of dunghill 
draimngSy or stale urine, to perceive thai such steeping must be 
extremely injurious; for the sprontiog grain, like a young 
animal, cannot feed on the rich and stim^ant nutrimeDt thus 
supplied, and will be as much injured as a new-born infiuit 
would be if it were gorged wiUi turtle soap and port wine. We 
would anticipate, therefore, an injurious resuli from this con- 
sideniUoD alone, independently of experiment 

We find, indeed, that the experience of practical men is in 
accordance with our anticipations. Mr. John Sbinreff, for ex- 
ample, observeBy that if wheat has been pickled with stale 
chamber-ley, dried with quick-lime, and put close together to 
lie for a day, not a grain will vegetate. It ought, he says, to 
be spread abroad, as thin as possible, to dry and get ftir ； and Sir 
John Sinclair tells us that where urine is used, there is an abso- 
late necessity g( using the seed immediately. In other words, 
the noxious' steep must be got rid of as soon as possible by 
•▼qporalion or dilation witb the moUtnre of the toil. This wiU 
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appear still more evidently from the observations of Mr. Som- 
merville, the writer already quoted. 

" No article," he informs us, " at present employed, requires 
so much circumspection as the urine pickle, and there is none 
where the risk or loss attending its use has a chance of being so 
great. When urine is sufficiently stale to produce the intended 
effect of destroying animalcules, it abounds with the pungent 
and acrid ammoniacal vapour mentioned above as exhaling 
from horse-dung, which in this state is well known to be noxious 
both to seeds and plants, bat when combined with lime its 
causticity is very much increased. This combined or rather 
mixed substance, indeed, though it is an excellent manure, 
when judiciously applied to the soil for some time before the 
sowing of the seed, is completely destructive to both the seeds 
and growing plants with which it is brought inta contact. 
When seed wheat, therefore, has been completely moistened 
with urine, and is afterwards mixed with quick-lime, the crust 
with which it is surrounded will be of the most caustic nature, 
and nothing but sowing it immediately into a rather moist soil 
can possibly save it from destruction. Accordingly it has often 
happened, when wheat pickled with urine and dried with lime, 
has y by bad weather or any other accident, been prevented from 
being sown even for a single night, that nine-tenths of the seeds 
have perished. If, also, the soil happens to be of a warm na- 
ture, is very dry at the time of sowing, and if the weather conti- 
nue warm and dry for any considerable time afterward s y a great 
deal of the seed will be destroyed by means of the urine and 
lime. 

Surely then, when this process is not only troublesome and 
disagreeable, but so very dangerous, while it is quite certain it 
can never effect the intention of destroying noxious aninial- 
cules, supposing these to be present in the seed, which is at best 
doubtful, ~ we Uiink few, who are made aware of the danger, 
will risk its occurrence. 

Some fanners, instead of urine or dunghill drainings, use a 
brine made either with plain water with kitchen salt strong 
enough to float an egg 9 or sea-water rendered of similar strength. 
The pickle is made in an open vessel, containing from thirty to 
forty gallons, and a bushel or two of seed wheat is thrown in at 
a time and stirred well round with a stick or a broom. During 
the stirring the light grains rise to the surface and are skimmed 
off ； the vessel is then lifted up and the contents poured into 
another of equal dimensions, upon whose mouth is placed a 
sieve which retains the grain ana permits the pickle to pass into 
the vessel beneath. The same quantity of fresh wheat is again 
put into the pickle and treated like the first till the whole quan- 
tity of seed wheat has been pickled and washed. Progressively 
as it is taken out of the water, some new-slaked lime is sifted. 



AGRICULTURAL CHEMISTRY. 



15 



on it, and the whole is at last mixed up with a wooden shovel, 
and frequently turned over, till it become sufficiently dry for 
sowing. 

This method of steeping in brine is less objectionable than 
tiie urine only inasmuch as the salt is not so noxious, but the 
lime, which is added to dry it, is apt to prove injurious from 
its alkaline causticity. Mr. Sommerville, for several years, 
made trials of the brine pickle upon a given number of seeds 
sown at different periods of the season, and under different cir- 
cumstances of warmth and moisture, and he uniformly found 
that when wheat pickled with salt and lime was sown, either 
upon ground containing a moderate share of moisture, or had a 
light shower soon after it was sown, scarcely one grain in ten 
perished ； thai is, the causticity of the lime was neutralized or 
rendered milder by moisture. On the other hand, when it was 
sown upon warm dry land, and no rain fell for perhaps two or 
three weeks afterwards, nearly one third of the seed never 
germinated at all. We should therefore be loth to try this salt 
and lime preparation of seed wheat. 

Another pickle, prepared with arsenic, was much vaunted by 
the late Arthur Young, who directed half a hogshead of strong 
ley of wood-ashes or impure potass to be put into a boiler, with 
seven pounds of common salt and one pound of arsenic boiled 
well, and kept in the boiler, when cold, for use. This is con- 
fidently asserted to prevent smut, yet under certain circnmstaDces 
it may be highly injurious to the crop ； for though the grain 
steeped in the arsenic pickle may be kept good, it is said, for 
aoy length of time, in a moist state, (a very doubtful assertion,) 
it is quite otherwise when well dried and exposed to a certain 
degree of heat. Mr. Sommerville, indeed, informs us, as the 
result of many trials, that if wheat thus prepared is sown early 
in autumn upon dry warm land, and no rain falls for a consider- 
able time afterwards, a circumstance not uncommcm at tbat- 
8eason 9 a great proportion of the grain will either be entirely 
destroyed, or materially injured. Arsenic, indeed, has been 
proved, by more than one experimenter, to be as poisonous to 
plants as it is to animals. 

It will be quite superfluous to advert here to the chemical 
effects of other steeps upon seed corn, such as blue vitriol or 
sulphate of copper, recommended by Mr. Ruck, of Down 
Amptney, Gloucestershire. Enough has been said to shew the 
great hazard run of destroying the corn by their use, and it is 
not the proper place to prove that they cannot effect what is 
intended, since this woold lead us away from our immediate 
subject 

We have already seen, that Mr. Brown^ of Markle, while 
denouncing inquiries into the food of plants as unprofitable and. 
incomprehensible, admits, at the same time, that rich soil and 
rich manure are necessary, in order to produce good crops. 
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Now the question is, what is rich soil aod rich manure, and 
what is it in these that nourishes the growing crops better than 
barren sand or clay ？ That substance, whatever it is, must be 
the best food with which plants can be supplied. Sir Hum- 
phrey Davy, as we mentioned above, proved, by direct experi- 
ment, that this food could not be in a solid state, even iu the 
minutest particles ； and it has been ascertained by Hales, De 
Candolle, and all the physiological experimeDters 9 that no fluid 
thicker than water is absorbed. It must follow, therefore, that 
the rich portions of the soil and of manure are diluted with 
water before they enter into plants. 

Duhamel was greatly at a loss in attempting to ascertain 
these points. " The advantages/' he says, u accruing from 
dung and rotten vegetables are too well known to be called in 
question, but it is not known whether they operate by detain- 
ing the moisture that is absolutely necessary to vegetation, or 
by loosening the particles of soil that are too compact, that 
the roots may have power to extend, or by exciting in the 
bosom of the earth a sort of fermentation, in consequence of the 
fat and oily matters they contain, in aid of tbe sort of digestion 
which tends to prepare the nutritive juice of plants, or, finally, 
whether some parts of dungs, either oil or volatile salts, do not 
enter as food into the substance of plants." a 

The older agricultural chemists give veiy vague and unsatis- 
factory accounts of what the; supposed to constitute the rich- 
ness of soil and of manure. " The reasoners on agricuhure," 
says Dr. F. Home, " have failed, because they asserted thai 
plants were fed either by air, water, earth, or salt. I join, in 
some measure, with all these, and assert, thai plants are nou- 
rished by these bodies, united with two others, oil and fire, iu a 
fixed state. These six principles, joined together, in my 
opinion, constitute the vegetable nourishment This easily 
appears, when we consider, first, that several kinds of nourish- 
ment, such as leather, hair, horn-shavings, rags, and all vege- 
tables, and vegetable juices, in an entire state, prove proper 
food for vegetables. Secondly, that all vegetables and vege- 
table juices, afford those very principles, and no other, by all 
the chemical experimeDts which have yet been made on them 9 
with or without fire." This, however, is not far from the truth, 
if we take " earth " to mean alkaline substances, " fire," to mean 
hydrogen and carbon, and " oil," to mean bumin. 

" Vegetables," says the Earl of Dundonald, " are nourished, 
supported, and formed, by air, water, earth, heat, light, and 
certain saline substances ； and, in a particular manner, by their 
own exuvise or remains, when reduced to a slate fit to answer 
that purposed That his lordship had a view of (he nutritive 
principles of manure, sorprisingly correct for the state of agri- 
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cultural cbemistry at that time, appears, from wbat he states 
respecting the changes that take place in the dung of a farm-' 

" When animal dang and vegetable maUers," he says, " are 
mixed together, such as horse-dung, urine, straw, and haj y a 
degree of heat is generated and disengaged by the absorption 



cess of putrefaction advances, ammonia, or volatile alkali is 
formed, and, in its tendency to escape from the heat, combines 
with such parts of the vegetables and uaatters of the dung, as 
had advanced to the oxygenated state, forming saponaceous 
saline matter. The formation of this saponaceous matter in 
the greatest possible quantity, will be promoted by mixing and 
covering the dung with a due proportion of earth ； hence the 
dung of hot-beds is that which is most completely rotted, and 
most assimilated to the saline saponaceous state above de- 
scribed ； and in this state is more capable of promoting vegeta- 
tion than dung that had not arrired to an equally advanced 
state of putrefaction." "The preference, in most cases, is un- 
doubtedly to be given to such dung as has most completely 
undergone the pntrefactive process. w 

Mr. Kirwan, however, is more explicit and correct when he 
says, " the only substances common to growing vegetables, and 
the soils in which they grow, are water, coal [carbon], different 
earths, and salts ； these, therefore, are the true food of vege- 
tables : to them we should also add fixed air [carbonic acid 
gas], though, by reason of its decomposition, it may not be 
distinctly found in them." " The agency of water in the process 
of vegetation, has not, till of late, been distinctly perceived. 
Dr. Hales has shown, that in the summer months, a sunflower, 
weighing three pounds avoirdupois, and regularly watered every 
day, passed through it, or perspired, twenty-two ounces each 
day ； that is, balf its weight" " Water is decomposed by the 
assistance of light within the vegetable; its inflammable part 
[hydrogen] is employed in the formation of oils, resins, gums, 
&c. Its pure air [oxygen] is partly applied to the production 
of vegetable acids, and partly expelled as excrement" 

What follows is still more to our purpose : " to M. Hazen- 
fratz," continues Earwan, " we owe the discovery that coal 
[earbon] is ao essential ingredient in the food of all vegetables." 
" Coal not only forms the residuum of all vegetable substances 
that have undergone a alow and smothered combustion, but alsa 
of all putrid vegetable and animal bodies. Hence it is found in 
vegetable and animal manures that have undergone putrefaction, 
and is the true basis of their ameliorating powers. If the water 
that passes through a putrefying duugbill be examined, it will 
be found to be of a brown colour, and if subjected to evapora- 
tion, the principal parts of the residuum will be found to con- 
sist of coal [carbonj. AU soils steeped in water, commanicatia 
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the same colour t(rtt in proportion to their fertility ； and this 
water being evaporated leaves also a coal as Hazenfratz and 
Fourcroy attest." " Coal [carbon], however," he adds, " can- 
not produce its beneficial effects, but inasmuch as it is soluble 
in water. The means of rendering it soluble are not yet well 
ascertained ； nevertheless, it is even now used as a manure with 
good effect" 

It is fortunate for the student of agricultural chemistry that 
the means or rather the modes thus unknown in Kirwan's time 
are now tolerably well ascertained ； but before mentioning these 
it may not be irrelevant to advert to wbal may not unjustly be 
termed the retrograding, where it ought least to have been ex- 
pected, of Sir H. Davy; for so far from being before, the fol- 
lowing is, in vagueness, certainly behind the science of Dr. 
Home already quoted. Sir Humphrey says, " mucilaginous, 
gelatinous, saccharioe, oily, and extractive fluids and solutions 
of carbonic acid in water, are substances that in their unchaDged 
states contain almost all the principles necessary for the life of 
plants ； but there are few cases in which they can be applied 
as manures in their pure forms, and vegetable manures in 
general contain a great excess of fibrous and insoluble matter, 
which mast undergo chemical changes before they become the 
food of plants." Mr. Hayward not unjustly remarks of this 
statement, that " it is worse than useless, being calculated to 
mislead, bewilder and confuse, and to shake the confidence of 
mere practical husbandmen in the general doctrines of che- 
mistry." 

(To be continued.) 



TERRESTRIAL ELECTRICITY. 
By John Joseph Lakb. 

THE EARTHQUAKES OF 1755. 

The earthquakes commonly known as " the Great Earthquake 
of LisboTQ," having been adduced as a proof that electricity 
haa nothing to do with the production of such phenomena, it 
is particularly necessary they should be considered, especially 
as they will be found to support the opposite theory. 

During 1750, and the four following years, there appears to 
have been a disturbance of the usual passage of the electric 
fluid which occasionally discharged itself, producing the tre- 
mors of the earth that were felt during that period. The state 
of many strata was also altered, during the same time, by a 
great drought that prevailed, which reduced the conducting 
power in a. greater or less degree of those strata that require 
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moisture to render them suitable for the purpose. The fatal 
year 1755, however, was very wet, and as some strata are more 

Eorous, and absorb moisture quicker than others, one would 
ave its conducting power renewed loug before another. This, 
if fluid had gathered, would accelerate, and even produce shocks 
of earthquake, for the barrier opposed to the progress of it 
would be weakened, and an alternation of good and bad con- 
ducting strata be produced. 

On the 31st of October, the day previous to the fatal event, 
the presence of electric fluid was denoted at Lisbon by a re- 
markable gloominess that prevailed in the atmosphere, which 
obscured the sun ； and at Colares, at 4 p. m.， a fog came over 
the sea, and the latter rose with a prodigious roaring a . 

The 1st of November began at Lisbon with a thick fog, 
which was soon dissipated by the suu. The weather was re- 
markably warm, an universal stillness prevailed, not a breath of 
wind stirred, nor was there the least agitation of the sea. In 
the midst of this quietness the catastrophe began. 

At Colares, twenty miles from Lisbon, the same morning 
broke with a serene sky, but about h 9 o'clock the 8un grew 
dim, and a noise like that of chariots was heard, which in- 
creased until it equalled the roar of cannon, and immediately a 
shock of earthquake was felt. 

The probability of the wet weather of 】 755 producing an 
alternation of good and bad conducting media in the earth, has 
been spoken of; but whether this produced them or not, the 
effect of such a series was distinct, and denoted by a noise 
as of chariots running 。• 

The shocks at Lisbon seem to have been felt rather later 
than at Colares, being at 35 minutes past 9， a.m. The first 
shock raised up the earth, as would be the case on the occasion 
of a subterranean electric discharge. This is proved by the 
bar being laid dry from shore to shore, the bed of the Tagus 
rising in many places above its surface, and the retiring of the 
sea. When the earth fell in again the sea returned, rolling like 
a mountain 9 and, by the impetus it had obtained, went inland, 
and rose to the height of 50 feet near Belem Castle. 

The shock also came on with a rumbling subterranean noise, 
which, with the attendant circumstances, explains the effects 
observed at Colares. The shocks were at first short and in 
quick succession 9 as through a series of insulated conductors, 
producing the noise heard at Colares as of chariots. This 
noise changed, and increased until it equalled the roar of can- 

• The tea was affected during the earthquakes in Calabria in 1638. 一 Po- 
lytech. ReTiew, May, 1844, p. 263. 

b Much difficulty occurs from the loose manner in which the time and 
many circumstances connected with earthquakes are recorded, as will be 
otMerved in the progress of these remarks. 

c Polytechnic Review, May, 1844， p. 263. -， 
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non, when the conducting media were further apart, for then 
the discharges were more violent. 

At Funchal, in the island of Madeira, the shaking was felt at 
the same time as at Lisbon, and the phenomena indicated an 
electric discharge. It lasted only one minute, and was preceded 
by rumbling noises in the air, as of empty carriages. The 
noise accompanied the shock duriug the whole of its continu- 
ance, and lasted some seconds after the motion of the earth 
ceased. An observer described it as " dying away like a peal 
of thunder." There is not information enough recorded to ex- 
plain how the discharges produced the noises in the air, but it 
is sufficient that it was of electric, and not of volcanic origin. 

The shocks were felt simultaneously in many places, as Lis- 
bon, Madeira, and Great Britain ； and it appears highly pro- 
bable that a wave of earthquake moved from these points, simi- 
lar to the tide wave of the ocean and atmosphere. But the 
accounts on record only enable us to trace it from the neigh- 
bourhood of Lisbon. It appeared at Ayamonie in tbe bay of 
Cadiz, " a little before 10 a.m.; at Arzetta in Fez and Tangier, 
"about 10 a.m;，， at Gibraltar and Madrid simultaneously, but 
" not till after 10." It can also be traced at sea as well as by 
land. At Ayamonte the sea came in in great waves " in little 
more lhan half an hour after the shock," though the day was 
serene, and not a breath of wind stirring. At Cadiz, at 10 
minutes after 1 1 a.m., a wave came in from the sea at least 60 
feet higher thau usual, and at half-past 11 another. At three 
quarters past 〗1 a.m., a great wave came in at Funchal, the 
draught of which, on its approach, drew the water several feet 
from the shore, and the sea retired and returned four or five 
times, both here and at other places in Madeira. 

If space permitted, many other curious phenomena might be 
brought forward and explained ； none, however, having any 
resemblance to volcanic action, it does not appear necessary to 
allude to them a . But the followiDgmustnotbe passed over. Cap- 

• The following are remarkable, and were produced by the vertical move -、 
ment of the ground, as may be proved by taking a basin partly filled with 
water, and suddenly raising or sinking it : the water will sink or rise in the 
middle or at the sides, and continue to do so until it gradually subsides. 
Near Durham, " about half an hour after 10," a rushing noise was heard to 
issue from a pond, and its waters were seen to rise and descend alternately 
during five or six minutes, making four or five such vibrations in a minute. 
At Eaton Bridge, Kent, the water of a pond opened in the middle, so that a 
post in it was seen almost to the bottom, and the water dashed over a bank 
two feet high, and perpendicular to the pond ； this was repeated several 
times with great noise. At Loch Lomond, in Scotland, "about half an 
hour after 9 ▲. m./' the water, without anv apparent cause, rose against its 
bank with great rapidity, then subsided far Wow the usual level ； it roae 
again, and so forth. The greatest perpendicular height of this swell was 
two feet four inches. A large stone, lying at some distance from the shore, 
but in such shallow water that it could easily be seen, was forced by the 
sudden jerk out of its place in the lake upon dry land, leaving a deep furrow 
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tain Clarl, from Deina, lat. 86° 24' n., betweeu 9 and 10 A.H.,had 
his ship shaken and strained as if she had struck on a rock, so 
that the seams of the deck opened and the compass was over- 
turned in the binnacle. The master of a vessel bound to the 
American islands, being in lat. 25° n., long. 40° w.， and writing 
in his cabin, heard a violent noise, (the electric discharge,) and 
while asking the cause of it, the ship was put in a strange agi- 
tation as if she had been jerked up and suspended by a rope at 
the mast head, (the effect of the upheaving of the bottom of 
the sea communicated to the water.) On looking out of the 
cabin window he saw what seemed to be land about a mile 
distant, but coming upon deck, the land was no more to bo 
seen ； he, however, perceived a violent current across the ship's 
way to the leeward, (which was the return of the water that 
bad been displaced by the elevation of the bottom of the 
ocean.) In about a minute this current returned with great 
impetuosity, (through a second elevation of the bottom,) and 
at a league's distance he saw three craggy pointed rocks throw- 
ing up water of various colours resembling fire. This pheno- 
menon ended in about two ininutes in a black cloud, which 
ascended very heavily. After it had risen above the horizon 
no rocks were to be seen. Between 9 and 10 in the morning 
another ship, 40 leagues west of St. Vincent, was so strongly 
agitated that the anchors, which were lashed, bounced up and the 
men were thrown a foot and a half perpendicular from the deck. 
This also was from the upward movement of the bottom of the 
ocean communicated to the water. Immediately after this the 
ship sunk in the water as low as the main chains. The lead 
shewed a great depth of water and the line was tinged with a 
yellow colour, and smelt of sulphur. The shock lasted about 
10 minutes, but smaller ones were felt during about 24 hours 
after the first. 

Though the shocks were felt in Great Britain, Sweden, Nor- 
way, Germany, Holland, France, the Peninsula, Italy, Switzer- 
laud 9 Antigua, Barbadoes, and other places ； these, and some 
smoke that ascended from the hill Fojo, near Colares, are the 
only appearances at all volcanic. Of the smoke 9 very thick but 
not very black, at ihe latter place we can make nothing, for on 
visiting the spot whence it proceeded no sign of fire could be 
perceived near it. But the phenomena in the neighbourhood 
of the West Indies merit a short consideration. 

in the ground all along the way it had moved. At Barlborough, in Derby- 
shire, the impulse was diagonal, and from the south. " Between 11 and 12 
羸. m.," a surprising and frightful noise was heard near a large body of water 
called Piblcy Dam. A large swell of water came in current from the south, 
and rose two feet on the north side of the lake ； it then subsided and re- 
turned again, and so on, gradually decreasing in its motion, until it entirely 
ceased. A similar noise, with agitation and overflowing of the waters of a 
canal, was observed "about half an hour after 10" a. m. in Busbridge, and 
also in a pofid at Cobham, Surrey. 
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The fire seen in lat. 25° n. does not seem to have been flame ； for 
it 18 described as u water of variom colours resembling fire^ % 
and its duration about two minutes. This had every appear- 
ance of being electrical for the following reasons : ~~ The fire, or 
appearance of it, seemed to exist in ihe water itself» and most 
probably arose from the sulphur and other colouring matter, 
and weeds b raised with the rocks from the bottom ； or it might 
even be occasioned by eleclric excitation produced by ihe 
passage of the rocks through the water ； for as the motion of 
water against a body produces it, so the rapid motion of a body 
through water has, there is every reason to suppose, the same 
effect c . Certain it is that neither flame nor fire can exist in 
water. It is also to be observed that no volcanic or burnt 
matter of any kind, as pumice stone and ashes, were found ； no 
steam either appears to have beeu generated, which, if fire had 
been present, would have been the case. Taking, therefore, all 
the circumstances into consideration, the only explaimlion that 
can be given of the smoke is, that it originaled from the com- 
bustion of sulphur and other inflammable materials by the elec- 
tric discharge, ihe power and magnilude of which are shewn 
by the rocks forced to tbe surface of the Atlantic Ocean ； for if 
it bad been produced by the breaking forth of subterranean 
fire, lava, pumice stone or other calcined matter would have 
been found on the hill Fojo or floating at sea. Nothing of the 
kind however appeared, though the shocks were felt from Nor- 
way to Madeira, and from the West Indies lo Italy. 

ON THE DIRECTION OF ELECTRIC CURRENTS, AND THE CAUSE OF 
THE MAGNETIC NEEDLE POINTING TO THE NORTH. 

We have seen that the electric fluid is in greater intensity in 
mountains and elevated regions d ， and that there is a constant 
current of it flowing towards the tropics e . But on account of 

篡 Rees's Cyclopaedia, art. Earthquake, 

t> The Red Sea owes its name to its red appearance, which arises from 
weeds of that colour growing in it. 

c A remarkable instance of the appearance of fire was observed by Don 
Juan de Castro in the Red Sea. It is thus alluded to by Lord Valentia in 
his Travels, vol. ii. p. 246 ： 一 " We were astonished, when in twenty-two 
fathom, with the white appearance of breakers ； when the captain imme- 
diately let go the anchor. The pilots declared that it was only fish, and so 
it proved ； for soon afterwards they approached and passed under the vessel. 
It is singular that'the same circumstance should have been observed by Don 
Juan de Castro, and should have had the same effect of inducing him to let 
go bis anchor. He does not account for it because it happened in the n^ht, 
but he mentions that it cast flames like fire." His Lordship considered it to. 
result from fish spawn, but if so it would not have advanced and passed 
under the ship. Since the discovery of electric excitation by the motion of 
water, I am inclined to consider that it resulted from the passage of fish 
through the sea. Arid also to refer the sparkling of the ocean to. the same 
principle. 

•» Polytechnic Review, May, 1844, p. 263. * Ibid. 
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the repulsion from the opposite side of the earth, a current 6f 
fluid will not descend into valleys so long as it can find a con- 
ducting medium in mountains or high lands •• The electric 
fluid, therefore, flows in preference along the latter, and the ge- 
neral direction of its currents must be that of the mountainous and 
elevated parts of our planet. These are arranged in the follow- 
ing table: 一 




Gteneml direction of 
Mountains and High 
Lands. 



>N.K.t08.W. 



U.K. B. to 
SAW, 



>(A.) 



Name of Country, 
District, &c 



Italy 

Austria.. 

Hungary 

Greece 

America, South .... 
America, North, (thi 
Weatem ranges) . 
Russia (Europe) ... 

Denmark 

France 

Germany 

Asia 

Africa 



General direction of 
Mountains and Hi^i 
Lands. 



(B.) 



J N. to 8. (C.) 
^ Various. (D.) 



By this Table it appears that the high lands of the earth form 
two lines, of which the one is at right angles to tbe other ； the 
main direction of the one (a) being from north - east to south-west ； 
that of the other (b) from south-east to north-west. It is also 
to be observed that a nearly doubles b. To simplify the fol- 
lowing explanations, the remaining cases will be passed over, 
as the influence of c must be comparatively small and that of 
d neutralized. Hence there are two general directions in which 
the electric currents flow ； one on a line drawn from south-east 
to norlh-west (b), the other on a line from north-east to south- 
west (a). As a nearly doubles b， the electric currents along a 
must exercise a greater influence than those along b. Every 
electric current is accompanied by a magnetic action at right 
angles to it, and tbe north pole of a magnetised needle is always 
directed to the same side of an electric current. Even if en- 
tirely reversed, it will, when left to itself, return to its first po- 
sition, so long as the current continues. 

On this principle and in this manner, the electric currents of 
the earlfa affect the compass. For iho currents that flow from 
oorlh-east to south-west, would cause the needle to point north- 
west, but the other currents from north-west to south-east pre- 
vent ibis, and would force the needle to point nortb-east. Ac- 
cording to a mechanical law, if these two forces were of equal 
slrengU), tbe diagonal to the directions in which they are ex- 

• Polytechnic Review, May 1844, p. 263. 
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erted would be the direction of the magoelic needle, that is 9 due 
north. But when they are unequal, the line of direction will 
incline towards the side of the weakest force, that is, to west of 
jiorth, for the electric corrento from north-east to 8outh-we8t 
are more powerful than those from north»west to soutb-eafit. 
、TUs, tbeo, is the cause of the direction of the needle to the 
northward on the eastern side of the American continents. The 
same principle, under different circumstances, produces a simi- 
lar effect on the western side, which it is now intended lo con- 
rider. 

To the west of America a very large portion of ibe surface 
of the earth is water, constituting the North and South Pacific 
Oceans. Hence, there being no elevations, there is a deficiency 
of electric currents, and a very small proportion of fluid in that 
region*. It would, therefore, follow that the currents along the 
American mountains, all the others being remote, would act 
▼ery powerfiilly on the needle and cause it to point toward the 
south-west when under induction from tbe northern coulinent, 
where tbe great electric current flows to the south* and towards 
the north-east when under induction from the sonlhern conti- 
nent, where tbe electric currents flow towards the north e . But 
the great North American current from north-west to south -east 
is neutralized to a very considerable extent by another current 
along the eastern ranges from north-east to south-west, and this 
neutralization is completed by tbe influence of the great currents 
of the easteni hemisphere. Hence, the South American and 
other ODneulralized currents parallel thereto, regulate the di- 
rection of the magnetic needle to tbe west of America. But 
they do not altogether govern U, for the eastern currents from 
north-east to south-west cause it to point much more to the 
north than would be the case if they were absent. 

Hence, the direction of the magnetic needle is not regulated 
by any particular current of electric fluid, but is the result, in 
every part of tbe world, of the general action of all the electric 
currents of the earth upon it, and, hence, its direction is always 
to one quarter*. 

■ Polytechnic Reriew, May, 1844, p. 263. b Ibid. e Ibid. 

d "All the variations at night were towards the east 1 , whether the Au- 
rora was actually visible or not ； and hence may we not conclude, taking it 
for granted that it is an electrical phenomenon, that it usually moves from 
about the north towards the south, that it must be of the nature of positiTe 
electricity ？ And by a parity of reasoning, may we not assume the existence 
of an opposite state of electrical action by day a , in order to account for the 
westerly ▼ariation which is most considerable in sommer in these latitudes* 
when the Aurora prevails about the South Pole? This idea seems to be 
strengthened by a fact I have noticed, that the magnetic intensity is usually 
less considerable in summer before the middle of the day than it is after* 

1 I have since observed a slight ▼ariation in the needle at night, but this 
seems to be of rare occurrence. 
s Polytechnic Review, May, 1644, p. 263. 
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The difference between the horkontal, and dipping or vertical 
needle, is entirely in the mode of suspension ； for if the latter 
were^suspended to acl horizontally, it would show the same 
effects as the horizontal needle, and so the horizontal needle, 
if buspended to act vertically, would show the same results as 
ibe o&er. 

It was observed by the Rosses, on their second voyage to the 
Arctic regions, that in lat. 70。 5' 17" n.， long. 96° 46 7 45 ,/ w.， the 
spot named by them "The North Magnetic Pole," tbe horizontal 
needle ceased to traverse, but remained in the position in which it 
was placed, even when suspended by a single fibre of floss silk or 
flax*. This resulted from that spot being the centre balance or 
vortex of the electric currents of the earth, or that part of the sur* 
face nearest to it, and the magnetic needle being sufficiently near 
to this centre or vortex to have its action neutralized by the 
balancing influence of the several currents when suspended hori- 
zontally. This neutralizing effect upon the horizontal needle 
extends a great distance from this spot, for off Cape York, in 
lat 73° 40 7 , when the motion of their vessel became considerable, 
the compasses (Pope's, Gilbert's, and Alexanders) ceased to 
traverse. It is even fell on the St. Lawrence ； so much so, that 
the sluggishness and uncertain variatiou of the compass assist 
greatly to render the navigation of thai river difficult. 

At " the North Magnetic Pole," where the action of the hori- 
zontal needle ceased, ihe dipping or vertical needle indicated 
89° 59'， or within 1' of the vertical, and it is highly probable 
that the instrument did not show 90° for want of some nicely in 
constmction which had not previously been required. This 
intense action of the dipping needle shows that the spot was 
over the centre or vortex of the electric currents, and that they 
acted upon it from every side with the same intensity. 

. As ihe direction of the magnetic needle arises from the action 
of electric currents, and as the latter are affected by the sun, it 
follows, that the sun influences the action of the fotmev through 
them. Hence the fluctuations noticed by Mr. Fox. 

Besides the daily, there is another irregular change constantly 
going on in the direction of the needle, from geological altera- 
tions changing tbe direction of electric curreuts, and these are 
greatly promoted by earthquake and similar convulsions. The 
variation was formerly east of north, in ihe eastern hemisphere, 
but it is now to the west. Thus, in 1576 the variation, at 
London, was 11° 5' is., and, in 1612, 6° 10" making a change 
of 4° 55' in thirty-six years. During the same period, in 1586, 

wards ； so that the minimum intensity commonly occurs some hours before 
the maximum temperature/' ~» On the Variable intensity of Terrestrial Mag- 
netism, and the Influence of the Aurora Borealis upon it. By Robert Were 
Fox. Philosophical Transactions, 1831, p. 199. 

• " On the Position of the North Magnetic Pole," by Commander James 
Clark Rom. Philosophical Transactions, 1834. 
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a mountain near Panacura, in Java, was shattered in pieces b》 
a violent eruption of glowing sulphur, and in 1600 there was 
an earthquake at Arquepa, in Peru, when a volcano broke forth, 
accompanied with an eruption of sand, ashes, &c,， which con- 
tinued during twenty days. The sand and asbes covered the 
fields ninety miles one way, and one hundred and twenty 
another, varying in depth from a quarter to- two yards; shewing 
the violence and extent of the internal commotion. There are 
no records of any similar convulsions during the next ten 
years, and in the course of the same period the variation 
changed only 10'， being 6° lC e. in 1612, aud 6° B. in 1622. 
But the next twelve years brought about a change of 1° 55' 9 
and on the 16tb of June, 1628, there was an earthquake in the 
island of St. MichaeFs, one of the Azores, near which the sea 
opened, and in oue place, where it had been 160 falhoms deep, 
an island was thrown up, which in fifteen days was three leagues 
long, one and a half broad, and 360 feet above the water. In 
1631, there was an eruption of Vesuvius, and in 1632, rocks 
were thrown three miles from it. In 1634, the variation was 
4° 5' E，, aud in 1657 the needle pointed due north, so that in 
twenty-lhree years there was a change of 4° 5'. During this 
period occurred ihe earthquakes of Calabria, in 1638, and in 
1646 many of the Andes were quile swallowed up. So ever 
since, the change of the variation to any extent has always 
been accompauied by internal convulsions of Ibe earth. 



EARLY HISTORY OF MINING IN SPAIN. 

By William Walton. 

That in the Iberian peninsula the ancients had mining esta- 
blishments, is proved by the records of both sacred and profane 
history, as well as by numerous vestiges left behind them. So 
high, indeed, was the opinion which they entertained of the mi- 
neral riches distiDguishing that division of Europe, thai some 
of the early poets represented it as the gloomy abode of Pluto. 
The Rhodians appear to have been the first migratory tribe who 
established themselves on the coast of Catalonia, where they 
built Rhoda y now Rosas. Allured by reports of the quantities 
of silver which they sent home from their new establishment^ 
we are told that the Phoenicians dispatched an exploratory fleet 
from Tyre, under the orders of Pygmalion, who, descending the 
Mediterranean, effected a lodgment near the spot where Malaga 
now stands, and afterwards passing the straits, established him- 
self at or near Cadiz. Their thirst for conquest increasing with 
its gratification, the PhcDiiicians attempted tbe subjugation of 
the country nearest to their strongholds, when the natives, en- 
raged at their rapacity, and wearied out by their oppression, 
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rose and expelled them. Having repaired their losses, they 
again appeared upon the Iberian coast, in a more formidable 
attitude, and under the pretext of rebuilding the temple of 
Hercules once more obtained a fooling at Cadiz ； but at length 
the inhabitants, roused by their injustice and extortions, took 
up arms, and they were a second time in danger of being driven 
away. In this emergency they applied for aid to the Cartba- 
ginians, originally a colony of Tyre, who gladly availed them- 
selves of this opportunity to visit Spain— the 】and of promise. 
The Turdetani, a spirited race inhabiting the soulhern division, 
prepared to oppose them, when the Carthaginians, not liking 
to risk their prospects on the issue of a contest, had recourse to 
artifice, and persuaded the natives to allow them to retain pos- 
session of certain places on the coast. Once firmly established, 
they quarrelled with their old allies, the Phcenicians, who in tbe 
end were ejected. 

This forms a decideel epoch in the history of Spain, (b. c, 
491,) but it is not till after the appointuient of Hamilcar to the 
command of tbe Carthaginian settlements, tbat any very au- 
tfaeutic details of what passed there can be gathered. Han- 
nibal, his son, then a youth only nine years of age, accom- 
panied his father to Spain, who, on his arrival, received friendly 
overtures from the Turdetani, whose alliance he ever afterwards 
courted. On the death of Hamilcar, Asdnibal, his son-in-law, 
succeeded to the goverument, and built Carthago Nova, now 
Carthagena. Hanuibal, who in the interval had returned home, 
was sent back to Spain by the senate, where bis arrival excited 
a tumultuous joy among the soldiery, and on the demise of As- 
drubal, he was enthusiastically proclaimed governor, although 
only twenty-six years of age. The Turdetani remained faithful 
to him, while the Sagunlines and other native tribes joined the 
Romans. The contest which ensued between these rival 
powers for the dominion of Spain, is well known. Through 
the pnidence and energies of the two Scipios, during Han- 
nibal's absence, the cause of tbe Carthaginians began to de- 
cline, and after the fall of AsdrubaPs new city, sank to rise no 
more (b. c. 208). If, however, the dates handed down to us 
are correct, they must have held possession of portions of the 
Mediterranean coast of Spain for more than two hundred and 
eighty years, during which period they continued in close alli- 
ance with the Turdetani, expert miners, aud it is but reasonable 
to conclude that, as conquerors or traders, they joined the na- 
tives in those underground operations for which the connlry 
offered so many facilities. • 

Posidonius, Aristotle, Diodorus Siculus, Justinus aud other 
writers have left us confirmatory accounts of ihe mineral wealth 
rxistiug in the Iberian Peninsula, of wliich that, of the first is. 
tho most minute and fl altering. The testimonies of Rtrabo and 
Pliny may however suffice. Speaking of Turdctania, the former 
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remarks, " tbat there is a chain of mountains (Sierra Morena), 
which runs parallel with the Bcetis (Guadalquivir), and con- 
tains a number of mines. Silver, more especially, is found in 
the vicinity of Slipa (Alcala del Rio) and Sisapoo (Almaden). 
What renders Turdetania more deserving of admiration, he pro* 
ceed8,is, " that besides a variety of other productions, it still has 
excellent mines — in fact, all Iberia is full of them, nor is there 
any other part of the world where gold, silver, copper, and iron 
are to be found in such large quantities, or so good in quality." * 
Slrabo affirms that the Turdetani were the best informed people 
in Iberia, active in trade, and skilful miners. Quoting Posi- 
donius, he says, " that they derived a large profit from tbeir 
mines, the copper ore yielding as much as one fourth of pure 
metal, and that the silver mines in three days furnished to indi- 
viduals a quantity of metal equivalent to an Eubean talent." b 
As an additional proof of the abundance of silver found among 
Ibe Turdetani, he states, tbat when the Carthaginians first 
visited them 9 their wine jugs and goblets were made of that 
metal. 

Pliny confined the 33rd Book of his extensive compilation on 
Natural History, so deservedly considered as the Eucyclopsedia 
of the ancients, to a dissertation on mines and metals, in which 
he particularly mentions those of Spain, where he once held 
the appointment of governor, and consequently enjoyed great 
facilities of observation. He describes that country as being a 
rich repository of gold, found not only in alluvial beds and 
rivers, but also in veins. " Silver," he remarks, " occurs in most 
countries, but the most beautiful is in Spain." c Further on he 
says, " that it was wonderful to see the mines of this metal, the 
working of which commenced so long ago under Hannibal, 
still continue yielding, and even retaining the names of those 
Carthaginians who discovered tbem, of which one is called 
Bobelo, the designation which," he adds, " it still bears, and once 
so prolific tbat it furnished Hannibal with 300 lbs. per daj» 
although the excavations had been driven to a mile and a half 
in extent." d 

Pliny's description of mining for gold in Spain, which he 
likens to the wovk of giants, is curious and minute. He tells 

• Strabo, Book III" of his Geography. This division of the work is de- 
voted to a description of Spain, and so accurate has it always been con- 
sidered there, that a separate translation of it was published at Madrid, with 
a map by Lopez. 

b Talents differed so much according to the varied standard of the miruB 
and drachma, that it is difficult to fix the exact weight here meant. If it w'as 
the Egyptian talent, it corresponded to 80 lbs. troy weight, but if the Insular 
one, to 180. 

c Argentum reperitur omnibus fere provinciis, sed in Hispania pulcherri- 
mum. Ibid. chap. 4. 

• a The Roman libra, or pound, was only 10 oz. 18 dwts. 13 grains, Troy 
weight. 
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us that the workmen cut enormous passages under ground, 
digging by ibe light of lamps, and frequently Dot seeing a 
glimpse of the sun for a month together. Sometimes these 
galleries gave way, overwhelming the victims toiling within 
tbeio, although usually they were timbered. The rocks were 
softened with vinegar, and then burnt ； but tbe smoke occa* 
sioned by this process in the close cavities was so great, that, 
as far as possible, it was dispensed with. Recourse was there* 
fore had to the pickaxe and wedge ； but besides ordinary im- 
plemeDts, the labourers used an engine, with a mallet weighing 
one hundred and fifty pounds, wielded, no doubt, by the aid of 
a lever, possibly on the principle of the batteriDg-ram. The 
entrance to tbe mine was an inclined plane, with steps, and to 
clear away the rubbish it was thrown into baskets, and passed 
ou, from band to hand, by gangs. Aft soon as the excavations 
were completed, and every thing ready, at a given sigual the 
workmen were withdrawn, when the props and timbers being 
dragged away, the superincumbent earth fell in with a tremen- 
dous crash. The side of a bill was thus frequently dislodged. 

An equally difficult part of the undertaking, however, stall 
remaioed to be performed, for, even after an acbievemeni of 
such great magnitude, it was yet uncertain whether the treasure 
sought for could be discovered. By collecting the mountain 
springs together, it therefore became necessary to bring on a 
stream of water to tbe lop, directing it in such a manner that 
in its fall the broken ground migbi be washed, and the heavier 
particles carried down to a pond below, provided with sluices, 
an operation often requiring the most difficult levels. Tedious, 
and in many respects inefficient, as this part of the process 
must have been, the principle applied was nevertheless in ac- 
cordance with the certain and unchangeable law of gravity, 
and consequently could not be erroneous. The waste of 
labour musl however have been immense. The sluices were 
afterwards opened, and the water drained off, when the earth 
deposited in the pond was carefully washed. After deftcribing 
the several stages of this method of mining for gold, which 
proves that the ancients accomplished their work by means of 
numbers and main force, rather than art, Pliny goes on to say 
" tbat in this manner Spain had grown mightily in wealth, 
and was full of treasure;" adding, that "AsUirias, Galicia, 
and Lusitania, annually yielded 20,000 lbs. weight of gold, 
obtained in tbe manner above described. 

Pliny's account of the Almaden quicksilver mines is circom- 
stantiai, which, he says, were extremely valuable to the Ro- 
mans, the produce being rated at 10,000 lbs. weight per annum. 
The ore was not refined on the spot, but conveyed to Rome in 
packages carefully sealed up, where, in its native state, or as 
vermilioo, it was used by painters, or for the ladies 9 ioiletle % 

• It is a curious fact that when the Spaniards first visited Peru, they 
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and the remainder prepared for medicinal and other purposes. 
The same author remarks, that "the earth, which produces 
silver, is at one time reddish (ferruginous), and at another grey, 
or ash-coloured (galena), and that no fusion could be obtained 
without the mixture of leaden ore, usually met with in silrer 
lodes, the best quality of which came from Spain." The pro- 
cess of dressing and smelting ores, adopted by the ancients, 
when compared with the modem one, must have been very 
defective. Strabo tells us, that in Spain, after crushing the 
mineral, and sifting it in sacks, moved in water, the residuum 
was again pounded and washed, as often as five times con- 
secutively, when the deposit was dried and submitted to the 
action of fire, by which means the lead became separated, and 
passed off, while the silver remained in its pure metallic state. 

Modern researches have clearly proved that one of the most 
remarkable, and at the same time extensive theatres of mining 
operations, earned on by the ancients in Spain, was the Sierra, 
or mountain range, rising a little above the City of Carthagena, 
and extending from east to west as far as Cape Palos, a dis- 
tance of about twenty-one miles, on a width of rather more 
than three, the highest point of which is 2000 feet above the 
level of the sea. The geological formation of this region is of 
the most striking character, owing to the disorderly state of the 
rocks, and the quantity of minerals, chiefly composed of oxid- 
ized iron, dispersed throughout, bearing, as it does, upon the 
surface evident marks of mighty dislocations. The upper 
divisions of the strata belong to the transition series, but no 
organic remains have been found among them. The materials 
scattered on the lower parts of the range, in some places are 
cemented together, but in others left loose and in fragments, 
towards the coast seen in the shape of boulders^ or large 
rounded stones, which would denote an alluvial origin of a 
most poweriul character. Some of these stones near the coast 



rats, or so many objects of scientific interest, as this group of 
hills ； nor is there one that was so extensively worked by the 
ancients. Poly bi us, as quoted by Strabo, affirms, that the sil- 
ver mines near Carthageua were situated 20 stadii (2j miles) 
from the city, and occupied a circuit of 400 stadii (50 miles), 
yielding to the Romans 25,000 drachms (234 lbs. weight) of 
metal per day. Strabo adds, that, in bis time, these mines 
existed, but had passed from the State into the hands of indi- 
viduals. 

On this same locality there are, at the present moment, up- 
wards of 100 new workings going on, and the discoveries of 

found the Indian women using the vermilion, gathered in the quicksilver 
mine of Huancavelica, as rouge, which they smeared on their faces and 
necks, as the Roman ladies did that brought from Almaden. 
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vestiges left behind them by the ancients, in every part, not 
only in the form of enormous excavations, but also of mutilated 
statues, pillars, and inscriptions, chiefly Roman, are frequent, 
and of the most interesting kind. Several of the new com* 
panies availed themselves of old apertures, and have also incor- 
porated old levels, of considerable extent, with their own 
works, after clearing away rubbish which for ages had accuma- 
lated in the interior. Mazarron, a small town situated at the 
foot of the San Cristoval Cliff, a quarter of a league from the 
sea, and five from the City of Cartbagena, was built by the 
CarthaginianSy probably in Hannibal^s time, and from the 
number of old mines opened in the vicinity, ruins of smelting 
works, aqueducts, and other remains, indicating enterprises of 
a most gigantic kind, it would seem that here they had an ex- 
tensive mining establishment. These works were resumed by 
the Romans, afterwards by the Moors, and continued by the 
Marquis de Velez till the year 1600, when they were closed, 
as it is supposed, in compliment to the new discoveries in 
America a . 

The diggings on this spot were chiefly for lead, silver, cop- 
per, iron, and alum. Cascales 9 an early writer, and much 
esteemed, speaks of the neighbouring caves of Porman and Don 
Juan, as containing amethysts and other valuable stones b , and 
it certainly would appear that these stupendous cavities are not 
natural curiosities, but the works of man. If so, the excava- 
tions must have been made in search of minerals or precious 
stones. Recent researches have however shown, that in their 
sinkings, whether vertical or horizontal, the ancients avoided, 
as much as they could, the bard ground, which may be attri- 
buted to their defective implements, the use of gunpowder 
being unknown to Ihem. The tumuli, or heaps of scoria, or 
slag, called by the Spaniards escoriale8 9 and left scattered about 
in every direction, like so many artificial hills, furnish the 
strongest evidence of the great extent to which the ancients 
carried their mining operations in Spain, as well as of the im- 
perfect manner in which their ores were reduced. In a report 
on the Sierra de Cartagena, made by D. Nicolas Toledano, 
civil engineer, and dated March 1, 1843, it is affirmed that the 
heaps of old slag on this locality alone could not be smelted in 

• In consequence of an unusually heavy fall of rain, which, on the 6th of 
September, 1825, flooded the whole town of Mazarron, on the northern side 
of it, were left bare two parallel rows of twelve troughs, six feet long, four 
wide, and one deep ； the bottoms of which were fiag^d, and the sides built 
ap with strong masonry. In these it is supposed that the ore was washed, 
and to the east of them was also then discovered a large and deep reservoir, 
for the reception of the water drawn from a well situated near, the bore 
of 賣 hich still remains perfect* These works are attributed to the fifteenth 

•entoij, and show that the Spaniards had then a better system of washing 

«res than 賣 hen the new mining era commenced. 
► Discursos Historicos de Murcia, 1614， 
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twenty-five years, the quantity, as far as he could judge from 
a hasty view, coutained in some of them, exceeding 400,000 
quintals. In other parts of the country similar tumuli may be 
seen. Near the Rio Tinto mines they are numerous, and of an 
enormous size, where tbey are rendered the more remarkable 
by their bare aiid barren aspect, scarcely a plant growiug upon 
them, a nudity singularly contrasted with the verdant appear- 
ance of the neighbouring grounds. 

The metals procured in Spain during the early ages, un- 
questionably were more varied and valuable than those occurring 
in any other part of the then known globe, serving, as they did, 
to the natives for all the purposes of barter and enriching those 
conquerors who successively held dominion over them. From 
the extent of their settlements and the friendly relations which 
they respectively established, both the Carthaginians and 
Romans mast have drawn a large portion of their precious 
metals from the Peninsula, more especially silver. Lamenting 
the luxury, in the use of gold and silver articles introduced 
into Rome, Pliny asserts thai under the empire of Claudius, one 
of his slaves, Drusillanus, surnamed Rotu"dus， and formerly an 
intendant in Spain*, possessed a silver disb weighing five hun- 
dred pounds, for the casting of which a furnace had been pur- 
posely constructed, and as it were, to complete the service, he 
bad besides eight more, weighing together eight hundred and 
fifty pounds. " Great God ！ " exclaimed the philosophic author, 
after penning the above astounding fact, " how many beings 
like himself did ibis slave employ to serve up his dinner, and 
who were bis guests ？ " From the same authority we learn, 
that when Claudius returned in triumph from Britain, the in* 
habitants of Spain (Citerior) presented to him golden crowns 
weighing altogether seven hundred pounds. Livy repeatedly 
mentions the quantities of precious metals which the ex-go- 
veraors carried away with them from that country, although it 
must be borne in mind that they only served one year. Cato 
(he says) delivered up to the treasury at Rome 25,000 lbs. of 
silver in bars, and 120,000 in coin, besides 400 in gold; Hel- 
vius, governor of Andalusia, 37,000 】bs» iu coined silver and 
40,000 in bars ； Minuiius 80,000 lbs. in silver bars and 300,000 
coined, while Fulvius adorned his triumphal entry with 124 
golden crowns, 31 lbs. of the same metal, and 170,000 in coined 
silver. Pliny remarks, that the Romans invariably levied their 
tributes in silver, and that when they subdued Carthage the 
amount exacted from the inhabitants equalled 12,000 H>8. of 
that metal, stipulated to be paid annually and for fifty years, 

• From several inscriptions and other testimonies, it is clearly proved that 
the Romans had a procurator or intendant of the Sierra Morena mines, 
whose duty it was to collect the dues levied on the ores extracted. This 
▼aluable place was in the ^ift of the emperor, and it is more than probable 
that while holding it, Drusillanus amassed his wealth. 
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which indicates an immense accuraulation of that kind of wealth 
which in their prosperity the vanquished had principally re- 
ceived from Spain. 

Describing the commerce and enumerating the riches of the 
proud city of Tyre, at the same time that he foretold her irre- 
vocable doom, the prophet Ezekiel (chap, xxvii. v. 12) uses 
these words " Tarshish was thy merchant, by reason of the 
multitude of all kinds of riches, with silver, iron, tin and lead 
they traded to thy ports." Doubts exist among commentators 
on the Bible as to where Tarshish was situated. The Catho- 
lics understand it as referring to Carthage or the Carthaginians, 
and hence the above passage in the Douai Bible is translated 
Ihus : " The Carthaginians, thy merchants, supplied tliy fairs 
with a multitude of all kinds of riches, with silver, iron, tin and 
lead." This version is evidently erroneous, other passages in 
Scripture, as well as in profane history, distinctly proving that 
Tarshish was a distant mart frequented by Mediterranean 
traders, which some expositors imagine corresponded to Car- 
teia or Calpe, while others think it might have been Erythea 
(Cadiz), where the monster Geryon, killed by Hercules, had his 
abode. Antiquaries of our own, misled no doubt by the words 
above quoted, pretend that Tarshish meant the Cassiterides, the 
Scillj Islands, or part of Cornwall, because there, we are told, 
that the Phoenicians traded for " the English metal tin." 

Rodrigo Caro employs a whole chapter to show that the city 
or mart of Tavtessus, variously called Th arsis and Tarshish, 
was situated on an island near the mouth of the Boelis (Gua- 
dalquivir) and since swallowed up by the sea, and quotes 
various authorities iu support of his assertion a . The earlier 
ancients certainly knew the Boetis under the name of Tartessus, 
and in the fourth book of his history Herodotus informs us 
that the Greeks went from the island of Samos to Tartessus, 
which they found to be like a fair, filled with riches, and till 
then not having been a point of attraction to foreigners, (he 
adds,) that the Samiots thence carried home with them more 
valuables than before had been seen in Greece. It therefore 
must have been a trading place of note, more especially for 
metals, which exactly corresponds with the character of the 
country round Hispalis, or Seville, and it is also presumable 
that access to it was easy. Strabo gives us to understand, that 
Tartessus stood only a short distance from Cadiz, and Pliny, 
that it was in front of that place. Avienus the poet, a Spaniard, 
and who assures us that lie had visited the spot, says, that the 
island of Tartessus is formed by two branches of the river of 
the same name, in its passage to Ihe sea b . 

There is therefore every reason to conclude, that this empo- 

* Antiquedades de Se villa, 1634. 

b Avienus (Rufus Festus) De Ora Maritima. He flourished in the fifth 
century, under Theodosius. 

VOL. I. 一 N. S. D 
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rium of the ancients extended from the extremity of the 
southern bank of the Guadalquivir, a little above which now 
stands the town of San Lucar de Barrameda, round along the 
coast in front of Chipiona and as far as Rota, the point of the 
bay opposite to Cadiz, where the appearance of the shore war- 
rants the belief that a large piece of land, at one time insulated 
by a branch of the Guad<dquivir, has been submerged, and over 
which the sea now breaks with great violence. The Phoeni- 
cians, it is supposed, first called the place Gadir, which 
Avienus thus corrects, " Hie Gadir urbs est dicta, sed Tar- 
tessus prius." Sallust also says, Tartessum HispanisB civitatem 
quam nunc Tyrii, mutato nomine, Gadir habent." Anacreon 
alludes to theffe having been a king of Tartessus, and certainly 
it must have been a place of importance, when both Ovid and 
Martial call the Boetican province by the name of Tartessica. 
Why it was confounded with Carteia is strange. Silius Italicus, 
born near the spot a , speaking of the contingencies of native 
troops employed in the Punic war, in reference to that place, 
says, " Argantoniacos armat Carteia uepotes," and immediately 
afterwards, in the way of distinction, remarks thus: " Armat 
Tartessus, stabulanti conscia Phoebo " This island being long 
Imown to the ancients as the most western part of the globe, 
there they imagined that the sun set. The idea of the name 
being applicable to any part of Cornwall is preposterous. Tin 
is not a monopoly of ours, it abounds in Spain, and although 
the Phceniciau8 may at some time have bought it in our ports, 
this metal is mentioned by Homer, consequently its uses must 
have been known to the ancients previous to the Trojan war. 
It is, indeed, probable that, through their intercourse witb the 
Turdetani, the Phoenicians became acquainted with it long 
before they extended their navigation to our shores. 

In reference to the reports which had reached Judas Macca- 
beus of the great undertakings, achieved by the Romans, it is 
slated in Maccabees, book i. v. 8, " That he had also heard 
what they had done in the country of Spain, for the winning of 
the mines of gold and silver which are there." This must 
allude to the gigantic works in which tbe Romans were there 
eugaged in order to procure the precious metals, seemingly a 
circumstance of public notoriety in those days. Modern dis- 
coveries incontestibly prove that the Rio Tin to mines were 
worked by the Romans, and certainly tbe existing vestiges, 
consisting of cavities, ventilating shafts, adits, galleries and 
hills of slag, there seen, present one of the largest and most 
aslonisliing specimens of ancient mining to be found in any part 
of Europe. The whole of these works, however, are not to be 
attribuled to the Romans, there being every reason to believe 

• He was born at Italica, a Roman town now in ruins, situated on the 
right bank of the river, a little above Seville. 



EARLY HISTORY OF MINING IM SPAIN. 



35 



that iheTurdetaniy the Phoenicians, and next the Carthaginiaiig, 
preceded them upon this spot. 

The locality is curious, and its history in no ordinary degree 
interesting. The mines of Rio Tiuto (Red River) are situated 
near a modern village bearing the same name, and about eleven 
leagues from Seville. This village is surrounded by high hills, 
one of which, standing to the west and south, has been half 
cut down and levelled, as it is supposed, by the Romans, for the 
performance of their athletic exercises. Towards the north 
rises a loftier hill crowned with a castle, and having a cistern 
in the centre, which stronghold is encircled by the mouldering 
remaius of massive walls. This remarkable spot is called 
" Solomon's Mount and Castle," and the received tradition in 
the country avers, thai hither the people of that renowned mo- 
narch were in the habit of coming in search of metals, which 
would almost confirm what is said of his maritime enterprises 
io Chronicles, Book II. chap. ix. v, 21 ： ― " For the king's ships 
went to Tarshish, in every thfee years once, bringing gold, silver, 
ivory, apes, and peacocks/ 1 The circumstance of apes being 
mentioned as part of the returns, would not invalidate the con- 
struction above attempted. These animals, of a large size, may 
be still seen at the back of Gibraltar Rock, and fonnerly they 
might have existed in other parts of Andalasia. In the neigh- 
bourhood is a small town, called Salamea, the derivation of 
which cannot be mistaken ； and near it are the village of Abiud y 
and the river Odiel, both supposed to be Hebrew words. 

On the top of Solomon's Mount opens a large and deep shaft, 
from the sides of which levels have been driven, and on the 
northern declivity is seen the mouth of an old mine, situated 
near a cavern, and constantly overflowed. From this cavity 
issues a stream, strongly impregnated with sulphate of copper, 
which gives to the water a deep yellow colour inclining to red. 
This is the source of the Rio Tinto, which, after being joined 
by several tributary streams, falls into the sea at Huelva. The 
head waters of this spring are so poisonous that neilher fish 
nor insects can live in them, the plants washed by them wither, 
and even the roots acquire a deep tinge. In this and other re- 
spects the Rio Tinto locality, although on an immensely larger 
scale, resembles the Pary's Mine, in Auglesea, and the principal 
origiu of Lord Dinorben's property. This spot was once al- 
most a mountain of copper, the very streams issuing from which 
were so much blended with the ore, that it was found worth 
while to precipitate it from the water by means of a chemical 
process. The Pary's mine has beeu worked out, and no valu- 
able discovery of the same kind of ore made in the neighbour- 
hood, whereas those of Rio Tinto appear to be inexhaustible. 

The Goths and Moors successively worked mines in Spain. 
Local records sufficiently testify that the gold mines of Granada 
afforded a revenue to the Mahometan rulers, equal to 1,606,000 

d 2 



96 ON THE ABERRATIONS OF THE MARINBR T 8 COMPAS9. 



rials, or £SS 9 500 annually, and with the metal thence obtained, 
ihej coined their doblanes mhenes % a well known coin of the 
purest gold, which continued hi circulation among the Spaniards 
till the year 1758, and is still found in the cabhiets of the cu- 
rious. It is equally well ascertained that the Moors worked 
mines upon several other localities, the vestiges of which are 
easily distinguished from those of the Romans, who dug their 
shafts round, whereas the former sunk them square. The con - 
trast is particularly striking in the copper mines of Rio Tinto, 
dug by the Romans, and those of lead at Liuares, where the 
Moors left behind them many remarkable exearations. 

The mining system of the ancients, as before remarked, com- 
pared with tbe modern one, evidently was most imperfect, and 
necessarily attended \«th great waste. It must, however, be con- 
fessed, that they laboured under great disadvantages. The ase 
of the compass and gunpowder were unknown to them, and m 
the reduction of ores they derived little or no assistance fn>m 
cbemistry. As regards mining and smelting, Spain evidently 
was their great theatre of action. There, most probably, they 
learnt from the natives the pinrsuit of mine adventuring, and if 
they carried on works for their own account, the labour was per- 
formed by large gangs of slaves, or subdued natives, pressed 
into their service. Part of their revenue, it is also presumable, 
was derived from dues paid by the country miners. The Span- 
iards seem always to have retained a taste for mining, to whom, 
like the tending of sheep, it was a congenial occupation, ami 
who, besides encouraging traditions, bad the evidence of mine- 
ral wealth constantly before their eyes. The wars, however, 
in which for nearly a period of seven centuries they were en- 
gaged with the Moors, prevented them from pursuing this branch 
of industry with vigour, and soon after the fall of Granada the 
discovery of America occurred, to which country their attention 
was preferably directed. They (hen seemed to forget that they 
had valuable mines of iheir own at home, so eager were they 
to go and seek for gold and silver in Mexico and Peru. 



ON THE 

ABERRATIONS OF THE MARINER'S COMPASS 
ON BOARD SHIP, 

OCCASIONED BY LOCAL MAGNETISM, 

By C. E. Borrow. 

Having read with much interest the several papers of Mr. 
Walker, upon the subject of magnetism, and the compass ou 
board ships, I am induced to offer a few remarks upon the 
same, especially the March number of the Nautical Magazine, 
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wherein Mr. Walker details his method of correcting what he 
calls the induced, but which I prefer to name the local mag- 
netism of the ship, as affecting tbe binnacle compass. 

Mr. Walker has ascribed the oscillations of the needle on ' 
board ship, in his former papers, to a change of the meridian 
of the local magnetism, arising from the guns, chain cables, 
iron tanks, &c.， &c.， daring the rolling of a vessel. Independent 
of this change, there generally appears a greater degree of local 
attraction on one side of the vessel than on the other in smooth 
water. The mode at present adopted by the Admiralty, is by 
placing magnetised chain or iron bars on «ach side of tbe 
steering compass, in proportion as the prevalence of local at- 
traction might appear by the test of swinging the ship round. 

Whatever may be the cause of these disturbances, either in 
direction or intensity, it is quite clear, from the manifold iustaDces 
of vessels being lost by running on shore, or on rocks, when 
they thought themselves perfectly secure, in trusting to tbe in- 
dications of their compass, that the evil is unremedied. It is 
therefore desirable that som« more secure method should be 
adopted, in order, if possible, to render the compass as safe a 
goide as it was before tbe introduction of so n»icb iron into Ibe 
equipment of vessels. Some trials have been made to accom- 
plish this, by placing a box or ring of iron round the compass, 
by which the local magnetism of the ship might be altracted or 
neutralized, but this has been found not to be effectual, at least 
in a rough sea, where one day's aberration may occasion fatal 
results in the calculation. The excellence of the chronometer, 
without the aid of solar or stellar observations during hazy 
weather, is of little avail with a deranged compass. 

Mr. Walker has decried any atlempt, in his observations upon 
Professor Airey's letter, to produce rectification by permanent 
magnets or magiietised iron, and he now proposes to accom- 
plish tbe formation of an effective compass, independent of all 
local magnetism, by eight parallel needles, fixed to the com- 
pass card ； but he does not state whether the poles of these 
eight needles are to be all north and south, or whether they are 
to be alternately so disposed. 

Passing over the assertion of Mr. Walker, that the great 
oscillations of the steering compass in a rolling sea are owing 
to the change of meridian of tbe local magnetism of the ship 
occasioning a different direction in the force of that tnagnelism, 
or whether it may not quite as reasonably be ascribed to the 
sadden lurches of the vessel acting mechanically on the jimbals 
or universal joint, on which the compass box is suspended, I 
will proceed to examine tbe position he has now taken, by the 
process of eight needles placed parallel to each other on the 
compass card. Taking tbem, therefore, from deficiency of 
statement, either as all north and south, or all placed alter- 
nately 一 
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My reasons for doubting the efficacy of either arrangement, 
were these ： ― 

1st If the needles were all north poles, and all south poles, 
they must be considered as one magnet of greater power than 
a single needle ； but that this increase of power would over- 
come the local magnetic attraction, by greater intensity of at- 
traction to the terrestrial magnetic meridian, I did not beliere. 

2nd. If the needles were placed north and south poles alter- 
nately, it appeared to me very possible that they might neu- 
tralize each other, and thereby affect their real polarity. I 
therefore procured eight magnets, five inches long, and a quar- 
ter of an inch square, strong enough by their magnetism to 
sustain each other, and haring placed tbem in suspension, tbe 
following results were noted and tabulated. First, as to polarity, 
and deflection occasioned by a magnet of ten inches long, half 
an inch broad, and a quarter of an inch thick, placed at dif- 
ferent distances from them, as a substitute for the local attrac- 
tion of a ship. In this table the north poles of tbese magnets 
were all placed south, and the south uortb, beginning with two 
magnets, and proceeding to four and eight. The magnels were 
placed in each instance at 15° from tbe true polarity, and 
allowed to regain their polarity ； and the testing magnet in tbe 
direction of an angle of 45° from tbe true polarity also. 



Table 



Number of 
Magnets. 


Amount of deflection 
when the testing mag- 
net was placed at 
twelve inches' diitance. 


Amount of deflection 
when the testing mag- 
net was placed at six 
inches' distance. 


Amount of deflection 
when the testing mag 
net was placed at three 
inches' distance. 


Two magnets. 


No deflection from 
their polarity. 


12 degrees de- 
flected. 


25 degrees de- 
flected. 


Four magnets. 


No deflection from 
their polarity. 


15 decrees de- 
flected. 


30 degrees de- 
flected. 


Eight magnets. , 


Deflected 15 de- 
grees. 


80 degrees de- 
flected. 


39 decrees de- 
flected. 



The results here appear to shew that, with uo substitute for 
local attraction, the magnets were true in course to their 
polarity ； but when the testing magnet was applied, the deflec- 
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tion or aberration was in proportion to its proximity, and 
where the number of magnets were increased to eight, the de- 
flection was not only greatest at all distances, but manifested 
】5 at 12 inches, by which we may infer that the greater the 
number of magnets, the greater will be the action of local mag- 
netism. The oscillatioDS were moderate, and requiring about 
five minutes in each instance to arrive at their true polarity, 
before the application of the testing magnet. 

I then placed tlie magnets north and south alternately, about 
15° from the true polarity, in order to see if they would attain 
it. When that point was determined, they were placed, in all 
instances, on the true polar line, in order to try the deflecting 
power of the testing magnet. 



Number of 
Magnets. 


Distance of the testing 
magnet twelve inches. 


Distance of the testing 
magnet six inches. 


Distance of the testing 
niA^net three inches. 


' Two magnets. 


No polarity. 
No deflection. 


No deflection. 


No deflection. 


Three magnets, 
two norths 
one south. 


Eight degrees' 
deflection. 
Note. 一 The two n 
magnets came r< 
was applied, gav< 


Fifteen degrees' 
deflection, 
orths being placed 
)und; and when t 
> deflections &s abo， 


Twenty-five 
degrees' deflection, 
at the south, the 
he testing magnet 


Four magnets, 
two Dorths 
two souths. 


No polarity. 
No deflection. 


No deflection. 


Nine degrees' 
deflection. 


Five magnets, 
three norths 
two souths. 


No deflection. 

Placed at fifteen dc 
tions of fifteen i 
polarity. 


Deflected twelve 
degrees. 

■grees from polarity, 
Jegrees, and then s 


Deflected eighteen 
degrees. 

made two oscilla- 
topped at their true 


Six magnets, 
three norths 
, three souths. 


No polarity. 
No deflection. 

Being placed twen 
stirred. 


Fifteen degrees* 
deflection. 

ty degrees out of t 


Eighteen degrees' 
deflection. 

le pole, they never 


Seven magnets, 

four norths 
1 three souths. 

i 


No deflection. 

Four north poles 
south ones to t 
round and found 


Twenty-two 
degrees' deflection. 

being placed to th 
he north, the four 
their polarity. 


Thirty degrees' 
deflection. 

e south, and three 
north poles came 


, Eight magnets, 
north and south 
1 alternate. 


No polarity. 
No deflection. 


Twenty-two 
degrees' deflection. 


Thirty degrees* 
deflection. 
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Here it will be observed, that when the testing magnet was 
at 12 inches' distance no deflection occurred in any instance. 
When reduced to 6 inches, deflection was manifested in the odd 
numbers, and increased^ when further reduced to 3 inches, in 
the odd numbers. No deflection took place in the even num- 
bers until six magnets were used, when 15° deflection took 
place at 6 inches; and 22° defieclion at 6 inches when eight 
were used. 

The rales of defieclion varied also according as the mag- 
nets had a larger proportion of north poles, as the south pole 
of the testing magnet was always projected towards them ； 
thereby exerting a greater attraction over the increased num- 
ber of opposite poles ； but when the poles were equally north 
and south the testing magnet liad not equal power over them, 
they apparently paralysing each other, and the action of the 
testing magnet appeared to be no more tban might be ex- 
pected when its operation was confined to unmagnetised iron. 

If there is any slight anomaly in the degree of deflection or 
polarity, it may perhaps be attributed to the greater intensity 
of attraction in one magnet over another, so that in a number 
of magnets the attractions may not be so equally balanced but 
that the joint poles of the whole mass raay form an aggregate, 
possessing a greater degree of affinity to the magnetic meridian, 
than if the whole individual ones were separately balanced ； as 
it is known that, in the tempering of steel bars, it is very diffi- 
cult to arrive at one and the same degree of hardness in any 
given number, without being finally tested ； and we are well 
assured that a well tempered magnet will retain its power much 
longer than a piece of soft iron. We may here observe, this 
being the base, an inequality may arise after a time which did 
not primarily exist ； so that a set of magnets being accurately 
adjusted, may soon assume a different degree of ultimate energy. 
On the whole, it would appear by the foregoing experiments, 
that Mr. Walker has overcome the effect of local attraction by 
incurring a worse evil, viz. a decrease of attraction to tbe true 
magnetic meridian, and a sluggish compass card. As a proof, 
however, of tbe efficacy of Mr. Walker's method, it is added, 
that the oscillations of this family of needles are considerably 
less during a given space of time than those of a single needle, 
and therefore it is concluded that their direction in a line of 
terrestrial magnetism is more efficient. Now this struck me ― 
That whether from the weight of the needles, or other causes, 
the compass card is merely less lively, an effect that may be 
produced quite as soon by a wooden or a rusty pivot ； I can- 
not understand why a brass cone, with a pivot fixed to tbe top, 
should have any stress laid upon it. 

Mr. Walker is entirely incorrect in stating that the disturb- 
ance of the compass is often occasioned by a vessel descending 
in a rough sea 20 feet in a second ； for he will find, on refer- 
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ence to hydrostatic experiments^ ibat water does not fall 
through tbe atmosphere, where there is no obstruction whatso- 
ever, more than 16 feet in the first second of time, and that the 
descent of a wave, surrounded by others, cannot be more than 
10 feet in a second. Mr. Walker may be as wide in his ex- 
pected results from the combination of needles on his compass 
card, as be is in his statement of the velocity of a ship's move- 
ment in a rough sea. But if Mr. Walker objects to this, and 
says that the onward course of the vessel before the wind 
should be taken iuto account, then I answer, that when men 
condescend to facts and figures, they should be cautious of 
what they advance, for if 20 feet per second be carried out, it 
will be found to amount 16 13 miles and tbree quarters per hour, 
a rale to winch no sailing vessel of either France or America 
has hitherto attained, still less the more unscientifically con- 
structed vessels, as far as their sailing properties are concerned, 
of the British navy. 

Perhaps il may be asked, what does a woman know of 
scientific matters ？ But have we not before us the instance of 
Mrs. Somerville^ whose microscopic discoveries have opened 
new fields of wonder and delight, and even made us familiar 
with the organization of the future oak in an acorn, and the 
walnut and the bazel in a nutshell ？ Further, how ingeniously 
has she extended the discovery of Dr. Marochini, who, in 1818, 
found that the violet rays of the solar spectrum possessed the 
properly of magnetising needles. Mrs. Somerville produced 
the same effect also, though in a less degree, from the blue and 
green ； whilst the yellow, orange, red, and calorific rays had do 
such influence, even when the experiments were continued for 
three successive days, although" she observed that the result 
was only attainable between ten and one o'clock. I am bound, 
however, to observe, that many others have in this country 
failed to produce any effect ； perhaps from a deficiency of 
solar heat during the tiuie which they selected for their experi- 
ments ； but ihe fact of magnetism being so induced is undoubted. 
If the magnetism be derived by natural means from ligbt, and 
its operations on Uie atmosphere, perhaps it is erroneous to 
speak of the (lip, as it is called, of the south pole of the needle 
towards ihe north pole of tbe earth 9 but rather we ought to 
speak of the rise of the north pole of the magnet towards the 
zenith, and the dip of the south pole roust follow. 

The Chinese, who were acquainted with the use of the com- 
pass many centuries before the Western World, have always 
attributed the rise of tbo needle to some attraction in the 
atmosphere. ' I will only suggest one other remark on this 
subject, that if ihe attracting power was in the earth in some 
imaginary line, we should not witness the oscillation or preces- 
sion of this line, alternately 24° east, and 24° west in a century 
or two. However, I merely throw out the hint; the question of 
rise or dip is not material to ihe present subject. That the 
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power of attraction exists is certain, and that it is liable to 
disturbance from local magnetism. Whether an antidote to 
this last and great source of mischief can be discovered, is yet 
doubtful ； I must here add that T have succeeded in obviating, 
to a very great extent, the local influence of the iron of a vessel, 
without diminishing the true polarity of the needle in the least, 
and if I am finally successful, I sball have much pleasure in 
announcing the discovery of an effectual compass protection. 



CONTRIBUTIONS TO ETHNOLOGY. 

HISTORY OF THE PRIMITIVE OCEANIC AND AMERICAN TRIBES. 

By M. Gustave d'Eichthal. 

The Polynesian and Australasian region, which comprebends 
one fifth part of the world, geographers have termed VOc6anie 9 
a title it justly merits, not only from its position, but from the 
originality of its natural character, and the importance of the 
intereste of which it has been destined to become the centre. 
Large, inclosed, and defended from foreign invasion by a com- 
bination of protecting causes, which will be found in no other 
part of the globe, it was, in the sixteenth century, overrun by 
the Spanish and Portuguese, who encountered each other in 
the act of pushing their discoveries from east to west to the 
very antipodes of Europe. Explored and colonized, not only 
by these nations, but by the English, Dutch, Chinese, and 
French, rOc^anie is now peopled by the earliest representatives 
of civilization, who have mingled among, so as almost to be- 
come identified with, the indigenous inhabitants of this portion 
of the globe. From the remotest antiquity, FOc6anie appears 
to have possessed a peculiar civilization ； simple, bul very 
regular and complete in itself, which, confined at first to Poly- 
nesia (strictly so called), extended gradually through the west- 
ern region, and exercised a real influence in the development of 
other civilization, which we only now begin to recognise. In 
tbe north-west of Africa, I have, in a former memoir, endea- 
voured to demonstrate, that a nation preponderates which is 
distinguished, in its generic characters, in the most remarkable 
manner, from the blacks, properly so called ； ~ that the Foulahs 
have descended more or less directly from the Polynesians, and 
have carried into Africa the elements of their language and 
civilization. It is not only among the Foulahs that I have 
recognised traces, more or less numerous, more or less marked, 
of Polynesian civilization and language, but in ancient Egypt 
among the Mandingoes ； and, in a less degree, among various 
African races. 

Tbe boundaries of Oceania are in reality those of the great 
ocean itself ； that is to say, the shores of Africa to the west, 
America to the east, the south pole to the south, and the 
Asiatic continent to the north. Upon ibis zone, which from 
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east to west comprises not less than 240 degrees, ~ that is, two- 
thirds of the terrestrial circumference,— are found scattered innu- 
merable islands, isolated, or collected in groups, of which one 
is only a rock, or a mass of rocks ； while others, such as Bor- 
neo, Celebes, Java, Sumatra, Madagascar, New Guinea, are 
among tbe number of the largest known islands, one of which, 
Australia, on account of its magnitude, is regarded as a conti- 
nent. This vast oceanic region is besides distributed into four 



conditions, or by the character of the people who inhabit it. 

To the east, Polynesia, property so called, comprehending 
the Archipelago of the Society, Sandwicb, and New Zealand ； 
to the south, Melanesia, comprising Australia and the territory 
inhabited by the blacks ； towards the norlfa, Micronesia, com- 
prising Carolina and the Ladroties; and to the west the Indian 
Archipelago, to which, notwithstanding tbe distance which se- 
parates it, may be added the island of Madagascar. Two races 
quite distinct divide the habitation of these various countries, 
a black race, generally inferior to the African blacks, but which 
is not distinguished from them by any essential character, and 
a race of a brown or dusky colour, which approaches in many 
respects to the Caucasian variety. The blacks extend from 
Van Diemen^s Land and Australia, where they appear in the 
lowest degradation, as far as tbe Indian Archipelago, and al- 
most to tbe island of Malacca. It is probable that this same 
race also existed in Southern India， and is tbe source of the 
great number of black individuals we still meet there, especially 
among the lower castes. The brown or Poljnesian race pos- 
sessed exclusively the islands of Eastern Polynesia, and espe- 
ciaUj the Archipelago of New Zealand, the Society and Sand- 
wich Islands. This race has appeared in all parts of Polynesia 
whereEuropeans bavemetthem with a singularhomogeneoustiess 
with respect to costume, physical features, and language. Tribes 
separated one from tbe other by vast extent of sea, and who 
had no knowlege of each other, could, when they were placed 
in communication by Europeans, comprehend and convetse 
with each other. Carried away by the currents and trade 
winds which in the latitudes between the tropics of the Pacific 
constantly blow from the east, assisted then by the monsoon of 
the Indian seas, the Polynesians extended tbeir migrations to 
the west, across the Moluccas, as far as the Indian Archipelago, 
and still further to Madagascar, where they passed into Africa. 
The navigators who, towards the close of the last century, 
explored for the first time iu a scientific manner the whole 
of Oceania, and who passed through them from west to 
east by the Indian seas, in observing the striking similarity 
of the languages and customs of the natives upon this vast 
extent, at first mistook the natural direction in which they 
had emigrated : they thought they had, like themselves, pro- 
ceeded from west to east, and deceived by the importance of a 
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maritime people, the most widely spread jn the Archipelago, 
they attributed these migrations to (he (MaUtis) Malese. But 
now the unanimous opinion of navigators and of ethnologists 
have rectified this error ； it is acknowledged that Oceanic ci- 
vilization could only have proceeded from east to west, and 
that it is derived from the Polynesians. The three men wbose 
works have thrown most light upon tbe history of Polynesia 
are the navigator d'Urville, the missionary Ellis, and the con- 
sul Moerenbout 9 who agree in this opinion, whether, they 
say, we consider the purity and homogeiieousiiess of the various 
typical characters, or whether we regard the direction of the 
winds and currents which drove the Polynesian continually 
towards the west, whilst it stopped the path of Polynesia to all 
those who might have attempted to enter from the west, we 
observe that the centre of population and likewise of civilization 
commonly called Polynesian, has been Eastern Polynesia. 
The philosopher and ethnologist finds, in this region, the only 
example which buman annals give of a population whose de- 
velopment has entirely been effected within itself, and which 
extending itself without, has not suffered in its interior from 
any foreign influence. This fact, now well established, is be- 
come one of the most important bases of all ethnological re- 
search, not only to that especially relative to Polynesia, but 
also to that respecting the general history of tbe human species. 
It may be affirmed that all research in which the originality of 
Polynesian civilization is not admitted as a kind of ethnological 
axiom, would be found by that alone, whatever else its merit, to 
be destroyed at tbe root. 

Besides, it appears, that for Polynesia there bas been a sepa- 
rative nature which has removed all evil agents, and at the same 
time, the civilizing elements which hare most influenced the de- 
velopment of others. There has not been found one ferocious or 
venomous beast in all Polynesia ； tbey have only found three do- 
mestic animals, the dog, the pig, and the fowl. Polynesia has 
neither grain nor metals. It has lived with the cocoa nut, the 
bread tree, the palm, the sugar cane ； all its sharp instruments 
have been formed of stone. Polynesia has not suffered from foreign 
invasion, neither has it received instruction from other nations ； 
but the path of the sea ~ open to each inhabitant, the extreme 
facility of locomotion, the hardihood, strength and agility which 
resulted from their habit of navigation, brought the population, 
especially of the Sandwich Archipelago and Society Islands, to 
a remarkable degree of physical and moral development. The in- 
terest and affection with which these insular people inspired the 
European navigators who discovered them, is the best proof of 
the state of cultivation to which they had arrived. This civil- 
ization had extended to all the other islands from one common 
centre, which centre has not hitherto been able to be deter- 
mined, and which place has possibly been destroyed. We hare 
already mentioned the extreme similarity of language ； those of 
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customs have not been less so ； everywhere the same system of 
TeligioD, the same principal gods, the same rites, the same prac- 
tices, tbe same food and system of industry, the same games, 
the same arms, the same embarkation. Also the same manners 
and social organization, the same political hierarchy. This 
uniform civilization of Polynesia has been traced minutely by 
D'Urville in the recital of his travels, by Ellis in his Polynesian 
Researches, by Moerenbout, in his Travels to the islands of tbe 
Great Ocean. It appears that the Polynesians had constantly 
taken with them in their migrations, their religion and national 
customs, as well as ibeir language ； traces of it are still per- 
ceived, although in general effaced by more powerful influences. 
Thus we find (Touhan) among the Malese, (Touanallan,) in the 
island of Ternati, allbougb the iDtroduction successively of 
Hindoo and Islam worship has caused this word to disappear 
from the rest of the Archipelago. The singular custom, 
essentially peculiar to Polynesia, of rubbing nose to nose in 
salaiaiiou, has left traces of its existence in the languages of 
the Archipelago and Madagascar, and even M. de Humboldt 
has remarked it in the Sanscrit language. 

The distinguished observers who, since Cook, have sludied 
and described the social slate of the Polynesians, have suffi- 
ciently wade known the progress accomplished by them, both 
in industry and politics ； but a thick veil still incloses their 
religious system. Powerful obstacles oppose the investigations 
of Europeans. " You ask rae," says Father Matthew, in his 
recent publication upon the Marquesas, " for a detail of the re- 
ligion of our Oceanic people ； here 一 and I fear not to say so 一 
of all the questions you have asked me, is the oue which em- 
barrasses me the most. The religious system of the Polyne- 
sians is the more impenetrable, because it is a mystery united 
intimately to tbe history of these people and their origin, 
which is still covered in deep obscurity. Besides, there is 
reason to believe they have lost tbe key to those traditions 
which seemed allegorical, and now, those who might have fur- 
nished the most sure information, such as the priests and the 
learned of the place, seldom speak thereon, by a systematic 
discretion, of which we can only attribute the motive to ignor- 
ance as well as superstition." 

These difficulties, which in the Marquesas stopped the 
Europeans in the study of the indigenous religions system, 
were the same throughout Oceania, and especially at Otaheite, 
although in this island, tbe true religious centre, the essence 
and primitiTe legends were preserved rather more. In spite of 
their persevering efforts, crowned with important discoveries, 
travellers and English missionaries have not, however, been 
able to penetrate the depth of this ancient theology. An 
author we have already mentioned, M. Moerenhout, succeeded 
in enlightening this difficult subject from an unexpected source : 
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a man of good judgment, taking a lively interest in all subjects 
of Polynesian antiquity, besides being brought into contact 
with the natives by bis quiet character, and also by commercial 
intercourse, he succeeded in obtaining from the ancient priests 
the communication of some sacred songs, the texts of which, 
published by him, throw a great light upon the religious system 
of Polynesia. These fragments contain ideas upon cosmo- 
gony extremely remarkable, and whose existence must equally 
astonish us, whether it belongs to a civilization anterior and 
superior to that which Europeans have met with in Poly- 
nesia, or whether they have emanated from this civilization 
itself. Here is one of these fragments, consecrated to celebrate 
the greatness of the supreme Polynesian god: 一 

" He was, Taaroa was his name ； He inhabited space. No 
earth, no heaven, no human being ； Taaroa calls, and nothing 
answers ； and existing alone, he changes into the universe. 
The poles are Taaroa, the rocks are Taaroa, the sands are 
Taaroa. It is thus he himself has called himself. 

" Taaroa is light, he is the root, he is the basis, he is the 
incorruptible, the mighty, who created tlie universe ； the uni- 
verse great aud sacred, which is only the shell of Taaroa; it is 
be who places it in motion and gives it harmony." 

Then the god addresses the elements ： 一 

" You poles, you rocks, you sands, we are ； come you who 
are to form this earth. He exhorts them, exhorts again ； 
but these matters will not unite. Then with his right band he 
lances the seven heavens to form the first basis, and light is 
formed ； darkness exists no longer ； all moves ； the interior of 
the universe shines, the god stops, ravished in ecstasy at the 
sight of immensity. Immoveability has ceased, movement 
exists^ the heavens are raised, the depths of the sea are filled ； 
the univerge is created.' 1 

One can comprehend the delight which M. Moerenhout expe- 
rienced when for the first time he glanced over these fragments. 
" Struck with a language so new," says he, " and which I so 
lilUe expected to find in these islands, I read several times this 
singular composition. Dazzled with Uiis astonishing discoverj, 
it appeared to me, at first sight, to raise at once the veil which 
had so long concealed from me Ihc past." 

A whole hierarchy of gods emanated from the supreme Ood, 
and from their union sprung gods and men ； another primitive 
deity was Chaos or Night ； Po, equally considered bs the ori- 
ginal of all beings ； Oro and Maoui, two solar deities, charged 
with regulating the coarse of this astra, were from one end to 
the other of Polynesia, with some local variation, the object of 
worship to the natives. One extremely curious fact is, that at. 
the solstices of winter and summer, the departure and arriyal 
of the solar divinities were celebrated by feasts of mourning 
and joy analogous to those which, in the pagan world, were 
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celebrated at the same epoch for solemnizing the birth and 
death of the Grecian, Syrian aud Egyptian solar deities, 
Bacchus, Adonis, Osiris. The celebrated society of the Areois, 
according to Moerenbout, might have been primitively con- 
secrated to this solar worship. In the islands where they had 
preserved to a certain extent their primitive character, the 
Areois passed in seclusion the months of winter, lamenting the 
departure of their god and his descent to the sojourn of death ； 
they came forth again to celebrate with rejoicings the equinox 
of spring. The Polynesians possessed also their heroes, Her- 
cules, whose wondrous exploits were the subjects of the songs 
of priests and poets. 

Thus the religious fables of tbe Polynesians were not those 
commonly met with among barbarous tribes. They consti- 
tuted a regular theogony, had received a great poetical develop- 
ment, and, what is still more remarkable, they were found again, 
with little modification, from one end of Polynesia to the other. 

From what centre, then, emanated those dogmas, those 
customs, those social laws, those languages, ~ in fine, that race 



maritime region ？ From what land has tbe root of this civiliz- 



but which forms one of the most interesting problems which 
Ethnology can suggest. 

All authors who have studied Polynesian antiquity have 
remarked certain affinities among these antiquities and those 
of the ancient world. The tradition of the Sandwich Isles 
relate that Taaroa, the supreme god, deposited an egg upon 
Ihe waters, and that this egg in breaking produced the heavens 
and the earth, which is identically the celebrated Indian fable. 
Also the constellation of Twins bore likewise this name among 
the Polynesians, and had been on their part the subject of a 
legend analogous to this name. We have already observed 
that they also reckoned seven heavens. The games, weapons, 
the green branch of tbe suppliants of Greece were also found 
in Polynesia. The worship of the solar deities has recalled to 
mind, as we have said, the solar deities of Greece, Syria, and 
Egypt They have also thought they have discovered some 
of the Chaldean traditions of Genesis : at first, that of the 
Deluge, but this was universal ； then the history of the birth 
of Eve, whose name signified Osivi, in Polynesian language. 
This story has been related to Ellis at Otaheiie ； to Leddiard 
Nicholas at New Zealand ； and although both have suspected 
that this pretended tradition was borrowed by the natives from 



probable. The history of Cain and Abel has been found under 
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other names by M. tfUrville, in the islaud of Tonga, and the 
natives, as is seen by bis recital, attach to it, in an ingenious 
manner, the double origin of the Papuas or orieutal negroes, 
and the brown or Malay race ； the one reproached, the other 
blessed. 

It is impossible, in our present state of information, to have 
any well founded opinion upon these suppositions. We may 
say, however, there is nothing improbable in them. Poly- 
nesian civilization appears to have belonged to remotest anti- 

auity ； at all events, it is traced up to a period prior to the 
ispersion of the several Polynesian tribes. Not only in Poly- 
nesia itself, but also the Indian Archipelago, as far as Ma- 
dagascar, the Polynesians have been, from time immemorial, 
in contact with Asia and Africa. It is not, then, astonish- 
ing that they have been able, from the most ancient times, to 
transmit from these continents to the people, doubtless then 
very barbarous, some elements of their civilization. 

It is certain that ancient Egypt presents some incontestible 
traces of a commuDication with the islands of the oriental 
Archipelago and Polynesia. This communication is not sur- 
prising or incomprehensible since, I repeat, a Polynesian colony 
had been settled from time immemorial in Madagascar, and. the 
Polynesians themselves, or their civilization, had only one 
step to make to arrive as far as Egypt. 

The agreement the most remarkable between Egypt and Poly- 
nesia is diat of the name of the sun, which is the same in the 
two countries, Ra. It is known that the religion of Egypt, 
like that of Polynesia, and also of India, have been primarily 
solar religions, and have always preserved the impression of this 
primitive character. Now the vulgar name of sun among the 
Egyptians, was Re, and was represented b， a god called also 
Ri, this name became Ra， in the name of the supreme god of 
Egypt, Ammon Sol, or Ammon Ra. This monosyllable Ra, 
was identically the same which designated the name of the sun 
throughout Eastern Polynesia, New Zealand, the Society Is- 
lands, and Sandwich Islands ； it spread with Polynesian 
language itself, undergoing certain modifications from east to 
west of Oceania. By a singular circumstance we only find it 
in its primitive form of " Ra " in Egypt. Now the historical 
monameDt8 of Egypt ascend to more than 8000 years before the 
Christian era. Civilization, the Egyptian language, were form- 
ed from this epoch. The name of the sun existed there such 
as it is preserved to the end. At what epoch then, could it 
have been introduced into the language, m the Egyptian wor- 
ship, this element of Polynesia ？ 

Perhaps it will be said this coincidence is the effect of chance. 
I do Dot think so; at least it appears to me infiDitely less pro- 
bable. 1 ought to explain the reason of this opinion. 

The analogy of words is one of the suresl and most powerful 
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means of discovery which Ethnology possesses. It is with this 
instrument that they have succeeded in constituting some great 
natural families of people, for example, Indians, Turks, and 
Polynesians, therefore it is very wrong to flight this means of 
investigation. Bat it must be acknowledged that it has not 
always been used as it ought to have been, and as it now is. 
At the Ume when the mania raged to attribute all to the He* 
brew or the Celts, the learned of Europe scrupled not to torture 
the sense and sound of words, and draw from these mutilaiions 
ridiculous analogies. Hence the just discredit which their re- 
searches have received ； but this discredit, to be legitimate, 
ought onlj to touch the abuse, it would be destructive to pre- 
vent its reasonable use. Until now, experience has shown that 
whenever there is a real and positive agreement between words 
belonging to two languages, even geographically apart, pro- 
vided the sound and sense of the words agree effecUyely, and 
not merely nearly, or forced, there is great probabili(y that these 
words have one common origin ； and if likewise there exists 
other lies among the people, if some geographical or historical 
chain is found between them, then this probability amounts to 
certainly : there is infinitely less hazard than has been pretended 
in this analogy of words ； and these analogies are presented 
much seldomer than is supposed. Is it necessary to cite an ex- 
ample ？ After thousands of efforts, what is the number of Basque 
words of which they have succeeded in finding the analogy in 
other languages ？ Have they hitherto been more successful with 
respect to the American languages, excepting some concordance 
very natural with the various languages of iJbe North and Asia ？ 
It may then, I think, be boldly asserted, that if nothing is more 
insignificant than the analogy of arbitrary and forced woirds, on 



real, positive, and agree with the rules of wholesome criticism. 

I think, then,, that the co-existence among the Polynesians 
and Copts of a monosyllable so precise as the word Ra applied 
to an object so well determined as the astre of the day, cannot 
be attributed to any thing but a communication between the 
two people. And when this communication is also explained 
by the possibility of maritime intercourse, it becomes still more 
probable otber similarity in language and theology are added 



ber of their principal deities Cbaos 9 or primitive sight, the mo« 
Iher of nature ； they call Bouts, which corresponds exactly to 
the Polynesian name of night or chaos, Po, Bo, Pouds. 

The two countries also possess a certain number of similar 
customs : thus, circumcision, which name is very like among 
the two people, (Tefe and Sebi) ； the custom of embalming, 
also the form of pyramids for religious usages and tombs ； also 
vol. i. 一 n. s. B 
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the worship paid to the solar deities, especially at the time of 
the spring and aulumnal equinox, and the belief in a region 
where the soul was received after death, and which was situated 
in gloomy regions where the sun descended daring the night 
and winter. 

Id the order of religious subjects, we may cite the analogy of 
the sacred words Tabou and Tonbo, Too or Thoout, idols ； Tii, 
spirit ； and Tin, breath. Other coincidences, more or less 
striking, are met with in the names of objects belonging to 
common life ； but we tbink it is useless to enter upon this. 

We have seen that the two great divinities of Polynesia, 
whose worship was most widely diffused, were the two solar 
gods, Oro and Maou'i. Is it not a singular coincidence to meet 
with these names among the solar gods of Egyptians, Orus or 
Hor, and Mou'i ？ Strack at first with this resemblance, I wished 
to prove if they resembled in character, and I solicited the kind- 
ness of M. Champollion Figeac the communication of the un- 
published notes of his brother, relative to the two Egyptian 
gods Hor and Mou'i. Now here is the result of these notes : 
Mou'i or Meou, son of tbe Sun, is a second form of the god 
Hor or Hor-pbr6, Horas. Sol, the name of Hor, associated to 
that of Moui, becomes at once Har-Meou or Har-Moui. This 
is, says Champollion, the god Horns identified with the god 
Meou or Mou'i. 

Thus we find in one pari in Polynesian mythology two great 
solar divinities, Oro and Maou'i. In Egyptian mythology we 
also find two great solar deities having names almost similar to 
the first, and besides, intimately allied as they were, derived from 
the same origin, Hor and Mou'i. Could such a coincidence 
have been the effect merely of chance ？ It appears difficult to 
believe it, especially when we recall other coincidences, par- 
ticularly that of the uame of sun, Ra， existing between the two 
countries. We think it more rational to perceive in these facto 
the index of a very ancient communicatioD 9 and beaides per- 
fectly conceivable, between Egypt and Polynesia. 

Other striking analogies are met with in Egypt and another 
part of Oceania, the Indian Archipelago. Such, in the first 
place, the name of their fruit trees, which is by placing 
before the names of the fruit, in Coptic, the wordbd, and in the 
dialects of the Archipelago and Madagascar, the same word 
slightly changed to the form vo, voa, bou, boua, &c. Thus it is 
that the vine is called in Coptic bo-n-aldli, and in tbe language 
of Madagascar voa-lomb* The name of the Egyptian god goat, 
mendds or mend, is tbat of the goat in ancient Javanese^ mendo* 
The name of the sacred serpent, ouraus, recalls that of the 
serpent in all the Archipelago, oular, orrai. The word cham,-, 
black in the Coptic, is chamang in tbe language of Java. It 
is known tbat the Egyptians adopted yellow for the conven- 
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lional colour in the figure of women ； now yellow, the shade of 
pale gold colour, is considered as the type of beauty in point of 
colour throughout the Archipelago. 

Raffles, in examining the monuments of Soukou, in the 
island of Java, was struck with their resemblance to the 
Egyptian monuments. Is it possible, he says, to contemplate 
these figures without remarking the affinity which they bear to 
the Egyptian worship ？ In the monster devouring the child wo 
find again Typhon ； in tbe dog, Anubis ； in the stork, the Ibis. 
The palm tree, by which the Egyptians designated the year, 
the pigeon, the hawk, the immense serpent, are all symbols of 
Egyptian worship, 一 the existence of the relations between 
ancieDt Egypt and India, which is doubtless not rejected. 
Hence, then, the existence of cothmunications between ancient 
Egypt and the Archipelago is not surprising. 

Other analogies have been already noticed by M. d'Urville, 
between Egypt and one of tbe islands of tbe Oriental Archi- 
pelago, that of Waigon, inhabited by the Papoas : " The idols 
which are found upon the tombs of the chiefs at Dor"" says 
M. d'Urville, " tbe rings which they wear round their necks 
and in their cars, and their sacred house, evidently prove the 
traces of some worship. The cushions in wood, ornamented 
with two heads of the spbinx, have a perfect identity with the 
utensils of the same nature which are found every day in the 
Egyptian tombs. This similarity is such, that the first time I 
visited the cabinet of M. Denon, 1 thought these objects had 
been brought from New Guinea and placed by error among 
those of Egyptian industry. The custom of these cushions or 
coDcave stools, for resting the head upon, does not exist now in 
Egypt* but it is found in all Nubia ； it is also general in tbe 
Oceanic isles. The Bibliotheque Royale lately possessed a 
cushion of this sort procured from one of the islands of the 
Archipelago, whicb was bought on account of the resemblance 
it bore with the analogous utensils of tbe Egyptian tombg. 

However, the vocabulary of the Papuas, and those of other 
populations of the Oriental Archipelago, which we have been 
able to consult, does not offer any analogy of words with 
Egypt ； but we have found some analogy of this sort in the 
Tocabulary of Vanikoro, of this island, celebrated for having 
been the theatre of the shipwreck of La Perouse. We have 
found others still more remarkable between the same vocabulary 
and several words of the Madingue language. In truth the 
traces of Polynesian civilization which we have already met 
with in Africa, among the Foulahs and the Copts, is also seen 
among the Mandingoes. 

Tbe Madingues, or Malm*k^ y are now established in the 
north-west of Africa, but it is known they were not originallj 
of this region. Their name recalls those of the Mal^capes (th« 
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people of Madagascar), and even that of the Malesc. Golbeny, 
in his travels to Senegal, found their physiognomy resembling 
more the blacks of India than tbose of African Negroes. 

An African tradition communicated to Clapperton by the 
Sultan Bello makes the Mandingues, the Copts or the remains 
of the Copts. 1 have sought to verify this indication, which 
has remained unnoticed iu Clapperion^s book, and I have found 
that the names of the four principal domestic animals in Man- 
dingue, those of the dog, the horse, the sheep, the ox， are evi- 
dently derived from the Coptic. We may also notice other 
analogies in ihe two l&uguages, but they are not sufficiently 
striking to mention here. Now this people, who came from the 
coast of Africa, who were formerly connected with the Copts, 
whose name and perhaps physiognomy even indicated Oceanic 
origin, are allied by the same language to the same origin. We 
hare said, that the most part of the blacks of Oceania present 
visible traces of contact with the Polynesians. These traces 
consist in general in a certain number of words which belong to 
the Polynesian language. 

They are very common words, such as those of the parts of 
the body, of the principal elements, of domestic animals. Now 
the Mandingue language possesses precisely a certain number 
of these words established between tnis language and the Poly- 
nesiao, a relation quite equal to that of Polynesia with most of 
the languages of the Oriental Archipelago ； the words voulo 
skin, toula ear, gny、 tooth, nou nose, and some others, which are 
found almost identically the same in the Polynesian vocabulary. 
For some other analogies, more striking at first sight, would not 
be recognised in the Mandingae words sighi chief, beune 
bien, arrow. The Polynesian roots aligbi and pana, are spread 
from one end to the other of Oceania. But when we see at 
Vanikoro these roots become talighi and pouene or abione, 
these transformations explain immediately the Mandingue 
words sight et beune bien 9 are brought agsdn to the same root 

We have Uieu a perfect right to admit, at least as an hypo- 
thesis, that the Mandingue are a black Oceanic people thrown 
formerly into Africa, as the Foulahs were by the tide of migra- 
tion, of which we know neither the cause or epoch. 

We ought still to remark, that there are found scattered 
among the various blacks of Africa, from the shores of the Red 
Sea to those of the Atlantic, a certain number of words whose 
Oceanic origin is evident. Another point of evidence still more 
striking is, that among the people ofYaniba and of Borgon, thev 
find again the principal Polynesian custom of buiying the dead, 
placing them sitting, knees and elbows folded at the bottom of 
a circular pit. Herodotus states this custom existed in his 
time among the Nosamons, an African tribe whose race is now 
lost. Besides, a tradition related by Clapperton affirms, that the 
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people of Yarriba came to the shores of eastern Africa, that is 
to sa，'， from the points which were the more directly in commu- 
nication with Polynesia. 

We have proved that a civiliEation entirely original, and 
whose primitive centre is not yet known, had existed in Poly- 
nesia at an epoch anterior to all historical tradition, the Poly- 
nesian race has spread from east to west across the Oceanic 
region, carrying with it its language and civilization. A few 
years since we had recognised as far as Madagascar, the ma- 
nifest traces of this astonishing migration. We, in a pre- 
ceding memoir, have shown that we must attach to Polynesia 
and the Archipelago the powerful race which reigns now in the 
north-west of Africa, and especially in Egypt, offering, in respect 
to religious customs and language, coincidences with Polynesia 
and other parts of the Oceanic. These coincidences are, it is 
true, few ； but they appear to us sufficiently important and 
characteristic to add a new proof to those which already ex- 
isted of an ancient communication between Oceania and 
Africa. 



PROGRESS OF SOUTH AMERICAN CIVILIZATION. 

BUENOS AYRES AND MONTE VIDEO. 

In a recent number of the Polytechnic Review we drew attcn* 
tiou to one of the most interesting regions of the world, from 
whence, when peace shall be allowed to scatter around the 
blessings of modern cultivation and refinement, the man of 
science will derive new sources of instruction, whilst the 
ethnologist may pursue his delightful avocations, and the mer- 
chants draw forth new products to add to commercial wealth. 
The countries bordering on the Rio de la Plata are fertile and 
rich in vegetable treasures. The exquisite drawings deposited 
in the museum of the Royal Botanic Society in the Regent's 
Park, by Mr. Dickson, the Consul-General from Buenos Ayres 
to this country, made by the great botanist, Bonpland, in- 
spire an ardent curiosity to become acquainted with the pro- 
ducts of that part of South America. But if Buenos Ayres 
and Monte Video are subjects for research, how much more so 
must be Paraguay, so long excluded, under the government of 
Francia, from any connexion with the rest of the world. This 
land of the Jesuits is an unsealed book, from whose leaves are 
yet to be distributed knowledge of no ordinary character. The 
wealth of her forests is partially known, the lofty timber trees 
afford the hardest woods, many fitted for dies, for tanning, for 
naval architecture, whilst some vegetable families yield medi- 
cine and food, amongst them the mate, which, made into tea, 
was for so long a period the favourite beverage of South Ame- 
rica. Tbe immediate neighbourhood of the Rio de la Plata 
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abounds in products which are useful to man, and down her 
noble stream would be borne animal, vegetable, and mineral 
products, which would eagerly be sought by European nations 
in exchange for the manufactures which are the result of art 
and of labour. But alas, during a series of years, a war, de- 
structive to every kind of intercourse has been languidly car- 
ried on ； it has not been one of those fierce struggles for liberty 
and independence, which, although all must regret, may be con- 
sidered to be as inseparable from human affairs, and which the 
annals of all nations prove to have existed in every age. 

The contentiou between the two states of Buenos Ayres and 
of Monte Video, must be a source of misfortune to the whole 
world, now brought together by closer ties, and to every commu- 
nity, more or less influencing the general happiness of the whole. 
The government of Buenos Ayres, at the head of which stands 
forth his country's great benefactor, Manuel Rosas, has long 
felt how necessary for the stability and happiness of the South 
American states, is one great confederation, having mutual affi- 
nities, mutual interests, and the same great objects in view, the 
preservation of their independence against the inroads of foreign 
aggressors. In Monte Video the same feeling exists, but it is 
overpowered by numerous foreigners who have taken up their 
residence there, who have neither the high feelings, the patri- 
otic enthusiasm, nor the same ardent devotion to the soil as the 
native born South American. They would rather see the stand- 
ard of France wave over their heads, than live under a national 
flag which would command the respect of the world. The long 
war that has been waged, with all its concomitant misfortunes, 
has "been the result of foreign interference, and had the de- 
scendant of the Spaniard been allowed to act for himself, there 
would have been at this moment a solid confederation of all the 
states, powerful at home, and admired abroad. In that well 
known publication, entitled La Revue des deux Mondes, which 
deservedly holds the highest station in literature in France, but 
which with its bigoted political views and frequent inconsist- 
ency is 】ess prized than it deserves from the talents it displays 
in its own peculiar field of knowledge, is to be found a review 
of the speech of Thiers, lately delivered in the French Cham- 
bers, on what it terms the great question of Monte Video. It 
characterizes the effort of the orator as one of unusual vigour 
and power ： never, says the Review, was language more ener- 
getic, nor a more striking effect produced. It follows the argu- 
ments of this wild statesman with rapturous admiration, and 
acknowledges as its own the opinions which he recklessly 
avows, and which, doubtless, had he remained in power, would 
have been the grounds on which he would have acted, totally 
regardless of the truth of his assertion, and the honesty of his 
views. The gratuitous insult which he bestows upon the chief 
of an independent government, under the Dame of a barbarian, 
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is but one of those iusolent epithets which men, when they 
are forgetful of what is becoming to others as well as to them- 
selves, are apt to indulge in, or when they are falsifying truth, 
or when they hope by throwing dirt, that Borne of it may soil 
the purest. Rosas has acknowledged the independence of the 
province of Uruguay, and has neither interfered with the go- 
vernment nor the election pf President ； and when Oribe was 
raised to that station, he extended to hitn the hand of friend- 
ship, which be would not withdraw when be was driven by a 
party from Monte Video, composed of foreigners, and of those 
wbo wished to sec South America once again subject to the 
yoke of Europeans. 

Thiers, in one of those figures of speech , in which, when 
borne away by the wild imaginings of bis fancy, he is too apt 
to indulge, embodies the spirit of barbarism in Oribe, and that 
of civilization in Kiviera. Heedless of the ruthless invasion 
of the peaceful and tranquil provinces of Rio do la Plata, 
which was so wantonly commenced by the latter chieftain, he 
gires to him the meed of praise as the protector of freedom and 
of human advancement In the midst of the torrent of words 
which the thoughtless statesman poured forth, was spoken the 
impression that actually dwells not upon his mind alone, but 
upon those of a vast body of his countrymen. These words 
have been echoed back in England, and it is to be hoped that 
they have not been heard without being thoroughly understood. 
Eighteen thousand Frenchmen, said Thiers, attracted by the 
richness of this magnificent soil, are established upon the river 
of the Banda Orientale ； this maritime position is perhaps the 
happiest in South America ； here France has created by circum- 
stances alone, a noble colony. The triumph of Rosas, and the 
submission, both political and commercial, of Monte Video, 
would be the destruction of this new country. Yes, here spoke 
the Frenchman, hence we may gather why, under the directions 
of ibe Consul of France, a legion of nearly four thousand 
foreigners was enrolled, which, even at this hour, although 
called on recently by the French authorities to disband, defends 
HoDte Video against its lawful master. A French colony at 
Monte Video has, we believe, long beeu the theme of a party 
of French politicians, they are as eager to possess it, as are the 
Rossians to become masters of Constantinople ； all they wish 
of South America, is centered there ； well do they know the 
▼alue of the mighty river upon whose banks two such cities 
are placed : whilst England is busily occupied anywhere, and 
ereiywhere but where she should be, does France stretch out 
ber arms. She has played her game on the Mediterranean, and 
laaghs at her own duplicity. She would do the same at the 
Rio de la Plata, if Rosas were not as watchful a statesman at 
he is a gallant soldier and an upright man. If British inter- 
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ests were duly studied, the vast and populous continent of 
South America would afford a market for our manufactures, 
more valuable to us than any that we possess. 

Sir Woodbine Parish observes : " Amongst the people of 
the country districts the manufacluTes of England have become 
articles of first necessity. The Gaucho is entirely covered 
with them. Ta^e and observe all. his gear, examine all his 
dress, and whatever is not made of raw hide is English manu- 
facture. His wife's clothing comes also from the Manchester 
loom ； the pot in which he cooks his food, the plate from which 
he eats, the knife, the poncho (the cloak), the spurs, the 
bridle 一 every thing goes from England. n It must be acknow- 
ledged that Rosas and his government have ever consulted Ihe 
wishes and the wants of the British residents at Bueuos Ayres. 
Libraries, reading-rooms, commercial rooms, churches, ceme- 
teries, have been freely allowed, where other communities have 
been denied tbem. The ground on which the first church was 
built for English Protestants was presented by ihe illustrious 
Governor. This tolerance exhibited towards foreigners is, it 
must be remembered, totally at variance wilh the feelings 
which usually exist in South America, where an enthusiastic 



unknown. The hospitality of Rosas and his daughter towards 
British officers has been of the most marked character, although 
it has sometimes been violated by ungenerous remarks from those 
towards whom they have exercised the greatest kindness. It is 
not our province to enter upon the political questions which have 
lately agitated those countries, nor to shew how diplomacy has, 
instead of settling the questions, rendered tbem more difficult ； 
nor to animadvert upon the conduct of those who, clothed with 
British authority, with which they were invested for other pur- 
poses, have become almost warm and strong partisans. Suffi- 
cient for us is to point out the absolute necessity of arriving at 
a termination of a deadly feud which shuts out men of science 
from researches which must be beneficial to the world, and to 
call upon those who direct the energies of the country not 
wantonly to sacrifice advantages of no ordinary kind. Few- 
cities possess a more salubrious climate than does Buenos 
Ayres ； it is admirably adapted for the residence of the in- 
valid, who has felt its influence to be greater than that of 
Madeira. Its beautiful position on the banks of the river, the 
tempered breezes that are wafted from the Pampas, contribute 
to make it one of the most healthy spots in the world. Although 
La Plata is but a river, it is thirty miles broad at Buenos Ayres; 
so pure aud serene is the air, that sometinies the towers of La 
Colonia may be seen on the opposite side. This purity of the 
air is, however, oftentimes the precursor of four or five days of 
unceasing rain, and of thunder which to an European appears 
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of a terrific character, for it seems incessant ； not the slightest 
iotermissioD is observed for two or three nights and days ； but 
again does the utmost tranquillity prevail in the air, and all is 
mild, soft, and balmy. The latter end of September spring 
commences, with an exquisite beauty of verdure and of flowers ； 
the blossoms of the peach, the orange, and the citron tree sbed 
aroimd a thousaod dewy odours. The Quinta is full of birds, 
all different from those in Europe. Even the sparrow has a 
gorgeous red collar round his light grey throat ； there is one 
little species of cardinal which has a plumage exceedingly bril- 
liant; but the queen is the hummiug-bird 9 of which, in summer, 
there are great abundance. They live on the sweets of flowers, 
and when feeding never perch, bnt go from flower to flower, 
and with their little long beak search out the nectary of each 
flower. They carelessly approach the windows which are left 
open. Most of the birds are exceedingly tame, and even the 
wild duck 9 so shy in Europe, springs up at a small distance and 
flies round. The horse of Buenos Ayres is one of the most ex- 
traordinary creatures ； his courage and activity are remarkable, 
nothing startles, nothing frightens him. The women of the 
country ride fearlessly great distances, and trust themselves 
over the country on the horses, which seem instinctively to 
know their way. The daughter of Don Manuel Rosas rode on 
one occasion twenty-eight leagues on the same horse, danced 
the whole night, and rode home the following day ； nor are 
such feats unusual. The society is not of a very agreeable 
character ； for although parties assemble, there is little convers- 
ation ； the theatre is the great source of amusement, there the 
ladies exhibit their ball costume. In general they are hand- 
some and graceful, but their education is neglected, they are 
often insipid, and ignorant of every thing but that which passes 
immediately around them. The Carnival, which was a scene 
of uproarious mirth and obstreperous gaiety, has recently 
been interdicted by Rosas, as unworthy a nation placing 
itself in the first class of cultivation and refinement. Little is 
read 9 but English newspapers are published both at Monte Video 
and Buenos Ayres ； they are abusive of the respective govern- 
ments they oppose, but are* written with great vigour and 
spirit If a confederation of the States be actually earned 
out, w e are persuaded that a great power may be formed, which, 
when duly consolidated, will play an important part amongst 
the nations of the world ； and if England pursue the proper 
path, she will have fresh channels opened for her manufac- 
turer, new lands for ihc research of her men of science, and 
scope for those mighty means of civilization, of cultivation, and 
refinement which she possesses, and which should spring up 
wherever her flag is uniiiried. 
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IMPROVED CLEANSING OF THE STREETS. 

In the last number of the Polytechnic Review are some de- 
tails of the very interesting operations bearing on this im- 
portant subject. A very influential public meeting has taken 
place at the Hanover Square Rooms, presided over by that 
truly estimable and philanthropic nobleman, Lord Robert 
Grosvenor, M.P., for the purpose of introducing throughout 
the extensive parish of St. George, a system of cleansing the 
public thoroughfares, courts and alleys, which would greatly 
tend to preveut the formation of mud or dust either in winter 
or summer, and thereby effect a remedy to evils which have 
for so long a period been a source of annoyance, discomfort, 
and injury to the public at large. 

This meeting, as will be perceived by the public state- 
ments, was very respectably attended ； whilst on the platform 
were assembled some of the leading aristocracy of the country, 
who evinced not only a familiar acquaintance with the many 
important ramifications connected with the question of well- 
cleansed thoroughfares, but showed by their language and 
their conduct an earnestness aud detcrminalion to exerl them- 
selves, in order that the lamentable evils to which we have 
already alluded may be effectually and permanently remedied. 

In accordance with this feeliug, we are happy to find that 
some of the leading aristocracy of the country are lending their 
active co-opevation to promote, by their personal influence, the 
great social improvements aimed at by the " Association for 
the promotion of improved Street Paving, Cleansing, Drainage," 
&c.， which has now been in existence for the last two or three 
years. The most essential aid will therefore be rendered 
through this medium, as the very fact of the nobility and 
gentry devoting so much of their lime and attention to subjects 
which have hitherto (unfortunately) been left to the manage- 
ment of scavengers and illiterate men, will not only remove 
those absurd suspicions too frequently awakened in the breasts 
of Boards of Vestries and Paving Boards, towards those new 
propositions which do not exclusively emanate from them- 
selves, but will at once, and convincingly, show them that the 
evils and nuisances of which long established habits and pre- 
judices have rendered them unconscious, are now demon- 
strated, by undisputed facts, to be so manifest as to demand 
the most active and energetic exertions towards their complete 
removal. Two powerful and highly respectable Boards have 
consequently been cod suited thereon by numerous and in- 
fluential deputations. And we are happy to find that the 
trustees of the Grosvenor district have evinced the liveliest 
interest on this subject ； and at the very moment at which we 
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write, they are now employing a certain number of men, (after 
the manner recommended by the Association,) who are engaged 
throughout the day in collecting the manure which falls from 
the passing cattle, cleaning out the channels, and thereby main- 
taining a free passage for tbe water to run away 一 sweeping 
and preserving the road and foot pavements free from dirt or 
any rubbish whatever 一 collecting the stones that He scattered 
about, and directing their attentiou towards the more effectual 
preservation and good order of the public Uioroughfarcs gene- 
rally. The gentlemen of the Paving Board of the district of 
Si. George's, Hauover Square, are taking active measures, 
lhrough the means of the vestry clerk, to collect the most 
ample information on this subject ； whilst the gentlemen of the 
Paving Board of St. Jameses are by no means behindhand in 
exerting themselves to improve the condition of tbe streets 
under their control. 

One very peculiar and gratifying circumstance attendant on 
the improvements in cleansing the streets, now so strongly re- 
commended by tbe Association, is 9 that so far from the extra 
expense thereby entailed being a pecuniary burden to the rate- 
payers 9 it is clearly and incontrovertibly demonstrated, that in pro- 
portion as the sums of money devoted to cleansing the streets 
are augmented, so are they in a much greater ratio decreased in 
tbe cleansing of our houses, whilst ibis improvement will be the 
means of giving permanent employment to many thousands of 
able-bodied labourers, who from their necessities are now com- 
pelled to seek relief by becoming inmates of a workhouse or 
union, to the manifest destruction of a fine independent spirit, 
and love of obtaining their livelihood by the sweat of their 
brow, as well as to the prejudice of the interests of rale-payers 
generally, since the pobrf rates must become thereby propor- 
tionably augmented. We are greatly rejoiced to hear that as 
the pnblic become acquainted with the useful operations of the 
Street Cleansing Association, (which is perfectly honorary,) that 
they evince the greatest cordiality in its favour, and we hope 
and trust ere long that branch associations will be established 
in all the large towns throughout the United Kingdom 
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Emigration and Colonization. By Thomas Rolph, Esq. 
London, Mortimer. 

The ardour and enthusiasm which have characterized the la- 
bours of Dr. Rolph in favour of systematic colonization, merit 
for biro the praise of all those who feel the welfare of their coud* 



60 



REVIEWS. 



try at heart. It is a matter to be regretted that, uotwithstanding 
all that has been done by companies and by private individuals, 
no step worthy a great nation has been taken by the government 
for the twofold purpose of relieving the country of a superabund- 
ant population, and of securing to our colonies an industrious, 
active race of inhabitants. The experience of all ages has 
proved that there is a necessity in certain stages of the pro- 
sperity of a nation to send out from its body a youthful swarm, 
ready to carry the arts and sciences of their mother-land into 
regions advantageously situated, which require protection and 
support Alike the Roman and the barbarian felt this neces- 
sity, and acted upon great and enlarged views, sending forth 
their sons to benefit themselves and the world at large. The 
first person who, in the House of Commons, introduced this 
subject, was Sir Francis Burdett, some years since : he was 
listened to with coldness within the walls, and without he was 
assailed, epecially by Cobbett, for entertaining the idea of 
banishing to remote regions the inhabitants of the country. 
This fallacious view has, however, been abandoned ； but whilst 
all are alive to the policy, nay, even the necessity, of taking 
some active measure for systematic emigration, the Government 
calmly looks on, and probably throws im pediments in the way 
of those who with hopes of success would venture to act in- 
dependently. The Minister of the Crown has been solemnly 
appealed to by the most influential merchants of London, to 
assist them in devising means to promote emigration and co- 
lonization. Companies have been formed for the purchase of 
land which they might sell in small lots, afler having made 
roads, canals, and prepared their purchase for occupation by 
such persons who, possessing industry and zeal, nave bul 
limited means to obtain subsistence and the ordinary comforts 
of life. Whilst some have sought far distant lands, others have 
looked nearer to their native home, and the colonies of British 
North America, from their extent, their importance, and their 
value, have naturally claimed a large share of attention. In 
Upper Canada, a Company has been formed which has suc- 
cessfully carried out its objects, and which will yet give wealth 
to its projectors, and the means of honest livelihood to its clients. 
In Lower Canada, the Association has wofully mismanaged its 
means : possessing a beautiful tract of land, equal to the best 
valleys in Europe, it has deserved only reprobation, and has 
been as unfortunate to those who embarked in its views, as it 
has been useless to those for whose benefit it was principally 
intended. Dr. Rolph demonstrates, in his work, that the un- 
remunerative capita] of England, the unemployed population of 
the United Kingdom, and the unproductive lands of British 
America, are the three elements to combine and carry on a most 
useful and most profitable scheme of colouizaiion ； and that it 
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is in their wise conjunction that the only difficulty lies : for this 
end, the British American Association was formed, a narrative 
of ils rise, its progress, and its fate, occupies the principal por- 
tion of Dr. Rolph's volume. He looks to its renovation, to iU 
rising phoenix-like from its asbcs, and assuredly we believe 
that something must be done which maj make Canada one of 
the means of upholding the grandeur and integrity of the British 
empire. 



Our Actresses 一 By Mrs. C. Baron Wilson. London, Smith, 
Elder, and Co. 

Mrs. Corawell Baron Wilson, a lady whose name is already 
familar to the lovers of dramatic literature from her having 
written tbe life of the Duchess of St. Alban,s, has undertaken 
to furnish the public with tbe memoirs of some of those fa- 
vourites who have flitted their hours upon the stage, and of 
others who still remain to instruct and amuse us. It may be 
considered to be somewhat an invidious task to comment upon 
those who have not yet ceased to exist. The biography of 
those who are still living is seldom correct, for on one hand is 
the fear of offending, and on the other, the lurking desire to 
flatter. Mrs. Wilson has, however, executed her task with con- 
siderable skill ; we think that both the public and the individuals 
who are the subject of inquiry, will feel satisfied with the ver- 
dicts she has pronounced, and with her general impartiality. 
Some research is of course necessary for those who have been 
almost forgotten, but in this Mrs. Wilson has been unremitting, 
and we think that her work will prove acceptable. We will 
merely give as an example some of what she has recorded of 
two of our favourite actresses. 

MRS. N1SBET. 

" It is cuslomaiy with those struggling members of the thea- 
trical profession who have young families, to endeavour to make 
them useful at as early a period as possible, and thereby win on 
tbe public boards that money which is too often much wanted 
at home. Such was the case with the father of our heroine ； 
or, we should rather say, her mother, who was a most estimable 
woman in all her domestic relations, and fortunately possessed 
that quality which her gay husband had not ； nainelj, pru- 
dence. Rretty little Louisa Mordaunt evinced much of that 
precocious talent which is usually admired in children ； and she 
studied, was tutored, and acted a variety of the juvenile cha- 
racters in tragedy, comedy, farce, and interlude. 

" After a few years, we find her at the then Lyceum theatre, 
in the Strand, acting, for some person's benefit, the part of Jane 
Shore; and advertised as a sort of theatrical wonder, she being 
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but ten years of age. ' A ten years old Jane Shore ！ ， Can ab- 
surdity go further? Yet it was what might be termed a clever 
absurdity. The child was clever, the absurdity was in those who 
placed ber in so unnatural a position ； and we presume their 
reply to our assertion will be, like that of Shalsspeare's starving 
apothecary, * ray poverty, not my will consented ！ ， and as 
John Bull paid for U, he made no nice distinction between the 
will and the deed. 

" About six years after this, (during which time she had 
studied hard, and practised incessantly, and in a great measure 
contributed to the support of her numerous family,) Miss Mor- 
daunt made her curtsey as a * woman, 1 on the boards of the 
Theatre Royal, Drury Lane, under the management of Mr. 
Stephen Price. She was in her sixteenth year, although in per- 
sonal appearance she might have passed as a splendid woman 
of tKree-and-twenty ！ The play selected for ber debut was 
poor Cherry's comedy, of rather doubtful excellence, * The Sol- 
dier's Daughter,' in which she sustained the part of the 
Widow Cheerly. Much interest had been excitea in certain 
quarters, and amongst her aristocratic relatives there seemed 
every inclination to promote the professional welfare of the 
young and dashing debutante. 

" She was in reality the character she represented, * The Sol- 
dier's Daughter;' and it was also one exactly suited to her 
powers, for they had not then sufficiently developed themselves. 
She appeared, and was loudly cheered by a most brilliant house; 
and when the curtain fell upon an epilogue, (many lines of which 
strongly bore upon her own peculiar situation,) her success as an 
actress was decided, and her engagement with the management 
was secured. 

" Among those of her aristocratic relatives who were active in 
their patronage of her efforts, and visited the green-room to con- 
gratulate her on her success, was her aunt, the once splendid 
beauty, Lady Cranstoun." 

MADAME V^STRIS. 

" Arraand Vestris first appeared in London in a pas de deux 
with Madame Angiolini, in 1809, in a ballet called ' Les Amours 
de Glanque -， He then danced a fandango, with Angiolini, in 
《 Don Quichoite, ou les noces de Gatnache;' which fandango, 
it was said, turned the heads of half the female portion of the 
audience. He was just two-and-twenty, but was fast sinking 
into old age from his dissipated course of life. Vestris reposed 
quietly in the good graces of the fashionable world ; and on 
one eventful evening, (fatal, alas ！ to her future peace and hap- 
piness,) Eliza Bartolozzi * sighed and looked, and looked and 
sighed again,' ― then fairly owned herself * danced out of her 
heart. 9 

" What man on earth could have resisted such a pair of eyes 
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as then sparkled in the head of the most fascinating girl in 
England ？ Armand Vestris could not ； but, alas ！ the poet hath 
said, * Violent commencements have violent ends ！' We must 
not, however, anticipate. It is sufficient here to say, that their 
marriage took place at St. Martin Vin-the-Fields, on the 28tb 
of January, 1813. 

" As many of our readers might not remember the once ' ad- 
mired of all admirers, 9 Monsieur Armand Vestris, we will give a 
personal sketch of him, as he then appeared. He was rather of 
a clumsy make, and by ao means the man that a casual ob- 
server would fix upon to put in training either for a dancer or 
an Adonis. His visage was chubby and inexpressive, and his 
eye had an expression of dissipation that was displeasing. It 
was the gloating of passion without its fire, 

" He lived expensively ； and as the channs of his young wife 
began to be much lauded, he determined to bring her on the 
stage 一 to which the lady was perfectly agreeable. She re- 
qaired but little preparation ； and, after receiving a few lessons 
iD singing from Mr. Corn, made her first appearance for her 
husband^ benefit, at the Italian Opera House, on the 20th July, 
1815, hi Winter's beautiful opera of 《 11 Ratto di Proserpina ！， 
This was a bold undertaking, since the part had been composed 
expressly for Grassiui, and her excellence in it was still vividly 
recollected by the public. The youth and beauty of Madame 
Vestris, however, atoned for her deficiency in point of talent, 
and she made a most favourable impression upon a very 
crowded audience ； she was encored in one duet, and warmly 
applauded in several airs." 

It is gratifying to find that so many of our English actresses 
have borne an unsullied reputation, and that they have deserv- 
edly found a place amongst the highest in the land. For although 
we are not willing to consider the stage a school of morals for 
those who are actively engaged in its progress, still, as repre- 
sentatives of the highest feelings which adorn human nature, 
we should like to know that they are themselves worthy to be 
ranked amongst the good and the virtuous. Mrs. Wilson is a 
good English writer : her style is pure, her diction sufficiently 
ornamented, and she may be fairly ranked amongst those who 
bare enriched our language with good plain sense and authentic 
information on many points. 



FINE ARTS. 

BYRON'S STATUE BY THORWALDSEN. 

It it gratifying to learn that no accident has befallen, as was 
feared, the statue of our great modern poet, which was chisel- 
led by the great Danish sculptor, Thorwaldsen. We look with 
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anxious hope to see it placed in some spot worthy the age in 
which we live, and where neither intolerance nor bigoliy can 
reach. We have in our former numbers pointed out the advan- 
tage which would accrue to us as a nation, if we had some 
building in which could be deposited the resemblances of 
those mighty men who have adorned the age in which they 
lived. Some jPantheon, within whose walls should be ranged, 
for the admiration of posterity, and as an incitement to good 
and virtuous deeds, busts and paintings of those who have 
passed away from us, and have left their memorials in a nation's 
heart. The discussion on the subject of Lord Byron's statue 
in the House of Lords ought to have elicited some of those 
sparks of generous enthusiasm which the leaders of a nation 
ought to feel ； but it was dull, flat, and insipid. 

WILKIE^S MONUMENT. 

Another memorial, besides the one in the National Gallery, 
has been raised to the memory of David Wilkie. It is erected 
in the church of Cults, and is said to be an exquisite work of 
art, designed and executed by a man whose povrers of mind, 
brilliant imagination, correct taste, accurate principles, and 
good judgement, are all fully brought out in the admirable and 
strikiug likeness of Sir David. The drapery is in excellent 
harmony with the other parts of the monument The inscrip- 
tion is as follows " Sacred to the Memory of Sir David 
Wilkie, R.A., Principal Painter in Ordinary in England, and 
Limner for Scotland, to King George IV., King William IV. ， 
and Queen Victoria. Born at Cults, 18tb of November, 1785. 
Died 1st of June, 1841 ； buried at sea, off Cape Trafalgar. As 
the painter of domestic scenes, bis works were the ornament 
alike of the palace and the cottage. Through life he was 
guided and animated by those sacred principles to which he 
had often listened, when a boy, in this place, from a father's 
Hps. In order to acquire the accurate means of illustrating by 
bis art the history of our Saviour, be departed for the Holy 
Land, and died on the homeward voyage. The Tablet is 
erected by his affectionate sister in 1844." Sir David Wilkie 
is placed on the east, and the monument to his father and 
mother, by Chantrej, on the west of the pulpit, each of them 
within a few inches of it. 

EXHIBITION AT PARIS. — MANUFACTURE OF PORCELAIN. 

The exhibition of the works of art manufactured at Sdvres, has 
called forth the loudest expressions of admiration from the 
Parisians ； and certainly nothing that has emanated from Dres- 
den or Berlin can surpass the splendid specimens of porcelain 
which have adorned the gallery of display during this year. 
In 1738, the Marquis of Fulvy, the commandant of the castle 
at Vincennes, spent a large fortune upon an establishment for 
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the manufacture of the fine kind of pottery, to which the name 
porcelain is attached. This was carried on at Vincennes until 
the Farmers General became the proprietors, and then removed 
it to the present magnificent xnanufacloiy at Sevres. In 1759 
it became the property of Louis the XlVth, and has ever since 
formed a part of the domain of the crown. It has been watched 
over incessantly by men of ingenuity and acquainted with the 
progress of art, several distiDguished chemists having from time 
to time deToted the whole of their energies to its improvement 
In England, the unremitting zeal and enterprising spirit of 
Wedge wood brought to a high state of perfection our earthen- 
ware. The pen of Darwin has poetically illustrated the workt 
of this enlightened roan, who brought to bear upon a neglected 
branch of art, all that mineralogy and chemistry had unfolded, 
and who succeeded in forming establishments where we could 
compete with our continental neighbours. However much this 
branch of industry has succeeded, and however admirably the 
bgredients of which our pottery is formed may be mingled 
together, still are we wanting in those beautiful shapes, and 
harmoniouB forms, for which France is celebrated. How 
seldom do we see that classic taste and knowledge of the beau- 
tiful displayed in the ordinary utensils which our rivals in art 
so uniformly exhibit Thinking only of the utility of the dif- 
ferent articles in daily use, we seldom bestow upon their ex- 
ternal appearance that laborious attention which we give to 
other subjects. We seem to think it a matter of little moment 
whether a cream-jug or a tea-pot are of beautiful workmanship 
and tastefully formed. We have no objection to see them well 
gilded, ornamented with variegated colours, or painted with 
floral decorations, but we are decidedly heedless as to its form ； 
we care uot whether it has a resemblance to some classic vase, 
whether its parts are in harmonious keeping, and that its 
dimensions have been carefully and accurately planned. In 
Sdrre8, however, the mathematician has given his calculation, 
the lover of antiquity his model, and the painter his sketch 9 
before the work is undertaken ； and the result, even in articles 
of daily use, is beauty of form, and happy adaptation of parts. 

In the exposition this year was placed a piece of furniture 
called Jardiniere de Salon. It was devised, and entirely ex* 
ecuted by Hyacinth Regnier. It is intended for the reception 
of flowers, having an hexagonal slab, supported on six feet. 
Nothing could equal the beauty of this piece of porcelain, 
which struck every one, as much from the extreme simplicity of 
its form, as from its harmonious keeping. Portraits of Theo- 
phrafttas, of Varro, of Virgil, of Touraefort, adorned different 
parts ； their colours of extreme richness, bat without gaudiness. 
A Chinese cabinet, the composition of Leon Feuchcre 9 was 
noiTersallj admired. Several landscapes, after paiDtings in oil 
byBorget, adorned it/ The crowds which gathered around 
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the different articles of vertu, showed how much better a Pa- 
risian public appreciates these labours than do the inhabitants 
of London, who seldom seem to understand or regard that 
which solely belongs to the fine arts. The apathy with which 
the exhibition in St. James's Street has been received, is a 
pretty fair specimen of the perfect indifference of the great mass 
of our population to such subjects. For although the hall in 
which so many beautiful specimens of what may be done for 
the Houses of Parliament, has for a long time been opened to 
the general inspection, few visitors have availed themselves of 
the opportunity which was presented ； and they seem to pass 
by, with listless indifference, objects which would have elicited 
from Parisians exclamations of admiration and approbation. 
The decoration of china is also better understood, or at least 
better and more largely practised in Paris. A number of artists 
are constantly employed who obtain the highest excellence in 
this beautiful branch of industry. Some of the porcelains 
ornamented by ladies, have been especially the rage in Paris. 
A copy of RaphneFs Vierge au Voile, executed by Madame 
Jacotot, is amongst these. 



EXHIBITION OF THE ROYAL BOTANIC SOCIETY. 

The second exhibition for the present season took place in 
their garden in the Regent's Park, on Tuesday, June 4th. 
The extreme dryness of the weather, accompanied with bright 
sunshine and intense light, combined to render the test a se- 
vere one to the florist. Exposed to such a state of things, the 
more exquisitely delicate tints of colour, which in many cases 
constitute the chief beauty of the plants, which are cultivated 
with such consummate skill aud attention, and displayed at 
these exhibitions, require in such cases the greatest possible 
care and lengthened experience to preserve the plants in 
bloom. Notwithstanding these adverse ckcumstaDces, tfa^ 
vast and capacious tents were found too small to contain the 
collections of plants which were brought together on the occa- 
sion in question. An additional tent of considerable magni- 
tude was therefore erected, and numerous temporary staged 
were to be seen as having been fixed up on the morning of the 
day of exhibition. Indeed, nothing could exceed the extent 
and beauty of the flowers. The pelargoniums, the roses m 
pois, the heaths, air plants, calceolarias, fuchsias, pansies, 
pinks, cinerarias, cut roses, azaleas. Sec" besides the large col- 
lections of miscellaneous plants, formed altogether a scene of 
floral beauty perhaps never equalled, and certainly never sur- 
passed. The fineness of the weather, both on the day of (lie 
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show and for some time previous, contributed to bring toge- 
ther the large assemblage of persons who visited the garden, 
consisting of the principal aristocracy, foreigners, and persons 
of distinction. 



formed, from the subjoined summary of the exhibition, ere 
were present three mificellaneoas collections of 40 plants 
each, five of 20 plants each, and four of 10 plants each ； 
three oolleclions of 6 tall cacti ； four collections of 12 fochsias; 
nine collections of 12 pelargoniums ； three collections of 8 
calceolarias ； three coDectioos of cut roses; twelve stands of 
86 pansie8; three collections of 20 roses in poto, and one of 10 
roses in pots ； eight collections of 15 Cape heatfas ； five collec* 
tions of 6 Cape healbs ； diree collections of 15 orchidaceous 
plants, and two of 6 ditto ； together with numerous minor 
collections, and a considerable number of specimen plants and 

The miscellaneous collections contained many splendid 
plants. In Mr. Barnes's collection of 40 plants, which received 
the highest premium, we may mention the following, which 
excited particular notice ： 一 a splendid Ixora coccinea, with SO 



everlasting w flowers ； and Poly gala cordifolia, exceedingly 
well grown, and exhibiting a profusion of rosy purple bird-like 
flowers. To Mr. Hunt, of Bromley, who obtained the first 
prize at the former show, was now awarded the second: 
among his plants were Clerodendron squamatum, in fine health 
and bloom ； Chorozema cordata, var. macropbylla, an eztraor- 
dinaiy specimen of large size, free growUi, and abundant 
bloom ； Gompholobium polymorphuni, an extremely delicate 
and difficalt plant to cultivate, but in this. case in complete 
vigour and profuse bloom, trained over a half-globular trellis. 
The tbkd prize was awaited to Mr. Green, of Cheam, who 
had plants of Acrophyllum venosum, rather a new plant at ex- 
hibitions ； a fine plant of the curious and interesting Erica 



and an exceedingly well grown plaDt of Lachnsa 



•The ooUectiom of 20 plants also contained many remarkable 
plants ； we noticed particularly the following : ~ from Mr. 
Stowe, of Bayfordbury, Kennedya longeracemosa, densely 
flowered ； and Swainsonia galegifolia, an old plant, well grown; 
Mr. Attlee, of Lambeth, had an excellent Baronia deniiculata ； 
with a good Ixora coccinea, and several fine Ericas. Mr. Fraser, 
of Lea Bridge Road, had Hibbertia Cunninghaini,a dwarf trailing 
plaot, covered with bright yellow flowers; Pelargonium tricolor, 
ao old and beautifal plant, well bloomed; PimeKa decussata, 
also old and well grown ； and £uthale8 macrophjrlla, wiik 
thousands of deep yellovi' flower» 9 in a dense mass. Mr. Pawley, 
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of Bromley, showed a fine Gesnera refiexa, and a good plant of 
Gesnera bulbosa; Ixora coccinea, and Erica vestita alba in this 
collection were veiry good. 

Mr. May ,8 collection of ten plants was splendid : we can 
only name the following as being extraordinary ； Leschenaultia 
fonnosa. Erica vestita alba, and £. depressa (nana). Mr. Bruce, 
of Tooting, had an extremely fine Pimelia spectabilis ； and 
beautiful plants of Leschenaultia biloba, and Aphelexis humi- 
lis. From Mr. Clarke, of Muswell Hill, was a perfect Poly- 
gala cordifolia. 

Among the specimen plants, Messrs. Veitch, of Exeter, were 
most successful, with a large, well-bloomed Erica depressa ； 
equal in beauty and cultivation, with this, was lxora coccinea y 
from Mr. Barnes, a most splendid specimen, with 40 heads of 
flower. Mr. Hunt received a prize for a large Boronia serru- 
lata ； as did Mr. Dawson, of Brixton, for Erica Massonii. Tbe 
following were also rewarded. Mr. Hunt's Pimelia spectabilis, 
for being well grown ； Messrs. Veitch's Hindsia violacea, and 
Centrosema coccinea, for rarity ； Messrs. Henderson^ Pit- 
cairnea punicea, for rarity ； Mr. Brace's Pentas carnea ； and 
Mr. Barnes's Blandfordia Sp. Gesnera tubiflora, though not in a 
state to receive a prize, was exhibited by Mr. Jacksoo, of King- 
ston, and also by Messrs. Henderson. 

The best varieties of Fuchsia exhibited in the collections from 
Mr. Catleugh, of Chelsea, Mr. Cole, of Blackbeath, and Mr. 
Gaines, of Battersea, were, F. Exoniensis, Eppsii, Majestica, 
Brockmanni, and Smith's Victoria. Cinerarias were not very 
fine. Mr. Taylor's obtained the first prize. Two seedlings of 
some merit, were also exhibited, one of which, named Eclipse, 
a dark crimson variety, obtained a prize. 

The Pelargoniums were in fine condition : Mr. Cock^ofChis- 
wick ； Mr. Staines, of Lisson Grove ； Mr. Gaines, and Mr, Cat* 
leugh, exhibited plants in tbe smaller sized pots. Mr. Parker, 
of Roehampton ； Mr. Bell, of Chelsea; Mr. Gaines, and Mr. 
Catleugh, were tbe competitors in the class for plants grown in 
larger sized pots. Mr. Gaines had a splendid specimen plant, 
named " Mabel," which was at least four feet in diameter, and 
densely flowered, having mora than 100 fine trusses of bloom. 

Seedling Pelargoniums were numerous, but there were none 
of particular merit. Mr. W. Somes, of Clewer, obtained prizes 
for " Orion " and " Miss Pee】 ； ，， an^ Mr. Cock, of Cbiswick, 
obtained a prize for " Hector." A scarlet pelargonium seed- 
】ing， from Mr. Smith, of Dalston, named " Eclipse^ was also 
rewarded. Among the seedling Calceolarias, but one was se- 
lected for a prize : " Guercino," from Mr. Standisb, of Bagshot, 
a fine variety, with dark brown markings and blotches on yellow 
ground. Mr. Kinghora^s " Lady Ann Charteris," " Hannah," 
and " Duchess of SatherlaDd/' were in the same style. 

As on the previous occasion, the roses in pots were very fine. 
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Messrs. Lane and Son, of Berkhanipstead ； Messrs. Paul and 
Son, of Cheshunt ； Alex. Rowland, Esq" of Lewisham ； and 
Mr. Dobson, of Islewortb, were successful competitors. Messrs. 
Milne, of Little Norden ； Rowland, of Lewisham ； and Paul, of 
Cheshunt, obtained prizes for cut roses. 

Mr. lvery, of Be tcb worth 9 received prizes for two seedling 
greenhouse Azaleas, of good qualities, named "lateritia pulchra" 
and " formosa ；，, Mr. Gaines also obtained a prize for a seed- 
ling named " King of Saxony." 

The Cacti were exceedingly gorgeous. Mr. Clarke, of Mus- 
well Hill, obtained the first prize for six well grown plants, in- 
cluding Epiphjllum, Ackerriaaoni major, with 50 expanded 
flowers ； and Cereus Scottii, a novel species, full of bloom. 
The second prize was awarded to Mr. Green, of Cheam, whose 
collection included a very large Epiphyllum speciosum 9 covered 
with bloom ； E. Ackermanni, with very large flowers ； and se- 
Tcral good seedlings. Mr. Upright's collection, to which an 
extra prize was assigned, contained a splendid specimen of 
Cereus speciosissimus 9 with more than 30 of its gorgeous 
flowers fully expanded. 

Id a collection of Achimenes, shown by Mr. Dobson, was an 
exceedingly well-grown A. grandifloia, which is one of the 
fioe8t in the genus. 

Mr. Barnes, of Bromley, obtained a prize for a collection of 
Clerodendron8， which were exceedingly healthy, and well-grown 
plants. 

The Ericas were one of the most prominent features of the 
exbibiiion ； besides being numerous, they were exceedingly 
healthy and well bloomed, so as to render it all but impossible 
to particularize any. Mr. May, of Beckeuham, obtained the 
first prize for a collection of fifteen kinds. Mr. Brazier, of 
Isleworth, and Mr. Green, of Cheain, were also successful com- 

etitors among the amateurs ； whilst among the nurserymen 
r. Pawky, of Bromley, Mr, Jackson, of Kingston, Mr. Fraser, 
of Leyton, Messrs. Fairbairn 9 of Clapbam, and Mr. Dawson, of 
Brixton, were severally successful. Collections of six Cape 
heaths were less numerous : Mr. Hunt, of Bromley, Mr. Barnes, 
Mr. Brace! °^ Tooting, and Joseph Wells, Esq" of Bromley, 
were contributors. The plants were somewhat smaller than in 
the larger collections, ，'et extremely well bloomed. There 
were some seedling heaths : Mr. Jackson, of Kingston, obtained 
a prize for a fine one, named £. Eassoniana, and Mr. Brazier, 
of Isleworib, had an extra prize assigned to a collection of 
hybrid Erica restitas, which were considered to be particularly 
fine: some of the best and most striking were, E. (v.) alba su- 
perba, £. {v.) rosesceus, E. ("•) variabilis, E. ("•) carnea, E. ("•) 
rosea albida, £• (v.) purpurascens, and E. (».) Albertiana. 

Of the highly carious and interesting family of OrchidaceaB, 
a goodly number were exhibited : Mr. Mylam, of Wandsworth, 



70 



BXHIBITION OF THE ROYAL BOTANIC SOCIBTT, 



exhibited a fine collection, which obtained the highest prize r 
it contained Fhalienopsis amabile, the Indian butterfly plant, 
having large, dense, white flowers, resembling a moth, of ex« 
quisite beauty ； Saccelabium guttatcrai, with pendant spikes of 
lovely pink and white flowers ； Dendrobiom moftehatuiD 9 wkh 
OTange and buff blossoms ； Monnodes cernaa, with extraordi- 
nary shaped, green spotted flowers ； and Miides odoTatum, 
with spikes of delicate pink flowers, very sweet scented. 6. F. 
Cox, Esq., of Stockwell, obtained the second prise : among 
his plants were Stanhopea qnadricornis, S. insignia, and S. ti- 
grina, all with gi-olesque-made flowers ； CatUeja intermedia, 
and C. Mossiaea superba, both * very handsome kinds. Mr, 
Bedding, of Wimbledon, had a collection containing Oncidinm 
ampHatum, Cyrtocbilum maculatum, and Vanda Roxburghii. 

Among the collection of six orchidaceous plants, were manj 
specimeDs of considerable beauty ； collections were contributed 
by Messrs. Barnes and Hunt, of Bromley. 

Two plants among the specimen orchidaceous plants, de* 
8erTe especial notice. That to which the fint prize was awarded, 
was a splendid Barkeria spectabilis, exhibited bj Mr. Brewster, 
of Cheltenham ； it is scarcely possible to describe the delicacy 
and beauty of this, as jet rare plant : its flowers are of a soft, 
rosy pink hue, with the lip or lower segment considerably 
lighter, and narked with numerous spottings of a rich dark co- 
lour. The plant was exceedingly well cultivated, and had 
several spikes of flowers. The second prize was obtained by 
Mr. Robertson, of Ealing Pink, for a very superior plant of 
Stanhopea tigrina^which was only inferior to the preceding id 
being less rare in cultiyation. It excited great admiration, the 
attention of every one being arrested by its grotesque, gaping,, 
animal-looking, buff-coloured flowers, spotted and blotehed 
with black. 

Several collections of British FeniB were exhibited. Mr' 
Smith, of the Holme, Regent's Park, obtained the first prize 
for a very interesting collection ； including plants of Hymeno- 
pfayllum Tunbridgense, and Wilsonii, two of the beautiful and 
delicate filmy-feros; Trichotaanes brevisetum was also in this 
collection in fine character, as was also the reputed aew British 
species, T. speciosum. These, together with the other plants 
forming the collection, were in excellent health. Another col- 
lection, from Mr. Taylor, of Stteatham, coniaiaed some rave 
and interesting species, as Woodsia ilvenms 9 Asplenium ma- 
rinum, &e. 

Altogether, this exhibition may be regarded as one of ibe 
most Buperb which has ever taken place in or near Ihe me- 
tropolis. 

The number of rewards allotied by the judges on this occa- 
•ion was 102. • 
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DRAMATIC LITERATURE. 

THE NEW COMEDY. 

The public voice has decided against the comedy which won, 
from numerous competitors, the prize offered by Mr. Webster 
for the best prose comedy, illustrative of British manners 
and customs. The audience that thronged the theatre on the 
first representation were better judges than the committee, 
composed of men accustomed to the stage, of critics whosq 
writings have influenced society, and of authors whose work^ 
have attained a well deserved celebrity. The manager, Mr. 
Webster, certainly merits well of all who love dramatic lite- 
rature. He hazarded a large $um of money under any circum- 
stances ； he did not stand ostentatiously forward as a patron of 
bis art, but naturally looked to the success of the play as a re- 
ward for his enterprise. The subject be selected was one that 
evinced on his part considerable judgment, and had a dramp. 
really illustrating the manners and customs of the times in 
which we live been the result, he would have conferred a bene- 
fit upon the present and upon future ages. Had there been 
such a representation as would have produced an effect upon 
the assembled spectators, we are persuaded that the general 
feeling would have been in its favour, for in spite of any pre- 
judice that might exist, if a true mirror of the feelings, the ideas, 
and the manners of the day had been held up to the mind's eye, 
it would have been rapturously hailed, and have received the 
tribute which all are anxious iu these days to pay to real merit. 
" Quid pro Quo, or a Day of Dupes," is a comedy of much merit, 
it has manj good points, but if it be the best amongst many 
sept iu for judgment, we must believe dramatic literature to be 
at the lowest ebb. Its claims to a place amongst our comedies 
mast rest entirely upon happy poiuts in its dialogue, and in 
these it abounds, but in the more essential points it is totally 
deficient It has neither a well developed plot, nor any deli- 
neation of character which all are amused at, and fancy that 
tbey can find in society a resemblance. Our comedies boa^t 
aiposg^i them some of the best descriptions of English manneris 
at the different epochs in which they were written. The profligacy 
of the higher and middle classes^ their gradual improvement, 
are as strongly lyiarked in our theatrical literature as they are in 
the writings of the historian and the philosopher, and we can 
even trace the progress of our commercial prosperity in them: 
John Bull, the Poor GenUewan, the Cure for the Heart Ache, 
the Road to Ruin, as distinctiv ely belong to the reign of George 
the Third, 9l& do ibose plays which we now look upon as licen- 
tious and obsolete, to the reign of Charles the Second. Schlegel 
has well pointed out that the drama must be suited to the capa- 
cities and inclinations of the audience, and .consequently to 
national ^character in genera^ and the particular degree of civil- 
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izaiion. We had antiifipated something in the form of a national 
comedy, which, whilst it held up to ridicule the foibles and 
failings to which society is liable, would also exhibit in their 
best features those honourable feelings, those pure morals, and 
agreeable manners which render it in unison with our own sen- 
timents and ideas. We did not dare to hope to be dazzled by 
the bright coruscations of fancy, or to be borne in atrial flight 
upon those ethereal pinions which elevate us above this sub- 
lunary globe; we did not anticipate any of those tumultuous 
emotions, any of those ebullitioDs of mirth and jojousness which 
seem scarcely now to be considered legitimate, but we expected a 
refined gratification, and were most willing to think that a spon- 
taneous bomage would be called forth by the delineator of those 
chequered scenes of human existence which the stage so beau* 
tifully places before us. 

A plot can scarcely be traced in this comedy. There is no 
leading passion, no tale to be developed. A succession of 
clever scenes follow upon each other, which have certain links, 
but which have no leading features to display. The simplest 
story, the most artless chain of circumstances, is better than a 
number of characters assembled together, we scarcely know 
why, who seem almost to have an existence independent of 
each other, and who might as well be left out as annecessary 
to the whole narration. The author has not painted sketches 
from the different grades of society; she has selected an isolated 
class, of whose existence we are scarcely aware, bat from novels 
penned by fashionable ladies, and from an occasional exhibi- 
tion of profligacy before our legal tribunals. That there is an 
unfeeling, mercenary portion of elevated society, whose time 
is passed in following the dictates of their own foolish caprice, 
whose paltry ambition it is to collect, bj unworthiest means, 
the dross that allures ； who sacrifice the happiness of their 
children by nnholy and heartless marriages, we beliere ； but 
these are the blots upon our social system, which are neither to 
be eradicated by satire, nor altered by exposure ； and most de- 
cidedly they are unkuown to the great mass of the people, who 
therefore are not amuBed by their exhibition, nor instructed by 
their failures and disappointments. The morals and the man- 
ners of the day are, in a great measure, formed by public 
opinion ； there is much to be admired, much to be deprecated. 
Virtues, when exaggerated, become vices ； generosity verges 
upon profusion, economy upon avarice ； tbe uses of the drama 
are to exalt the one, to point out the miseries consequent upon 
the other ； and this is to be done by showing the impressions 
they make upon the mind, when they are held up in the colours 
in which men see them, when they are moulded into forms 
which gain attention, because all participate in their apparent 
truth. To present a vivid picture of the feelings and ultimate 
happiness of virtue, in a series of well constructed an«i arifullr 
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connected scenes which fascinate the aftention, has been con* 
rideied the legitimate aim of the drama, and with these may be 
interwoven the expressions which are displayed by the different 
grades of intellect under similar circumstances, and hence the 
delineation of characters, even untrae to nature, become sources 
of pleasure, a poetical exaggeration of that which passes around 
ns, rendering the features of life, under its most ordinary form, 
somewhat more striking, is that which more generally pleases. 
The endless variety which human life and character presents in 
this cocratiy, ought to have furnished the skilful hand with all 
the necessaiy elements for a well constructed play ； the limita- 
tion to so narrow a circle as that which the author has chosen, 
was most unwise, and certainly ill calculated to awaken the 
emotions, the sympathy, or even the mirth of a promiscuous 
audience. The reader of novels who graced the boxes might 
be enabled to comprehend the ideas which flowed forth, and 
might follow them with a greedy ear, bat to the quiet citizen 
id the pit, there was nothing intelligible, save two or three 
smart sJlusious to the political events which the newspapers 
instructed him were going forward. To the gods of the gal* 
leiy， excepting certain of the rainbow hue, there could be 
nothing agreeable. Instead of being witnesses of the intrigues 
of an ambitious lord, and a would-be member of parliament, 
with their servants participators in their vices and extrava- 
gances, they would have preferred some of those pictures which 
they know resemble something that they hare actually seen, or 
fancy exist, and their boisterous expression of gratification is 
often more to be prized, than the approbation of the more 
artificial members of the community. 

It may be said that one of the most popular comedies in the 
English language illustrates solely fashionable life, and that the 
School for Randal has its characters from amidst that heartless 
elass, whose morals and whose ideas are so little worthy deli- 
neation, but then each individual has its strong characteristic 
fully displayed, and is dealt with ultimately according to his 
merits. CareleF8 profusion, hypocrisy, female thoughtlessh 
ness, uxoiiousoess, all are painted in glowing colours; rirtue 
and rice are anatomized, their varied effects exhibited, and 
amid the scandal and the heartlessness of the personages who 
flit before us, there are moral truths constantly drawn forth 
wbich, whatever may be the capacities or the habits of the most 
miscellaneous audience, come home to the heart of every man. 
It is not our intention to analyze the plot, such as it is, of the 
drama before us; it is neither well conceived nor artistically 
treated ； it might, however, pass favourably amongst the common- 
place dramas of the day ； but if we are to regard it as a specimen 
of the talent for theatrical writing which now exists, we must 
pronounce out honest opinion that such a production is un- 
worthy the raok to which -it aspires. We will not, however, 
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farther discius the subject ； Mrs. Gore, to whom the comedy i$ 
attributed^ possesses great literary talent, and has done nmch 
for the domain of the imagination, and bad this play been 
simply brought forward as an ordinary production, we should 
have passed it by with the ordinary form of critical remark, but 
as the selected proof of the present state of dranialic autbor- 
ahip, we must declare tbat we had little idea of the debased 
state to wbich that branch of the fine arts had fallen, and tbat 
we regret that we have not been furnished with a specimen of 
what Young England is capable of producing more to our ap- 
proval. 

ITALIAN OPERA. 

Costa, so long and so advantageously known to the Euglisb 
public as the Musical Director at the Opera House, produced 
for his benefit a new opera seria, entitled Don Carlos. This 
namo is so associated with Schiller, that we have immediately 
floating before our vision long and tedious haraogues, un- 
impasBioned aentiment and argumentative philosophy, very 
delightful to the lover of German literature and German ide^fi* 
but totally at variance with the sensations which are awakened 
by melody, and the delicious thrills of well arranged harmooy. 
We must, however, at all times remember the recoinmendation 
of Chesterfield, when we have paid our money at the dpor9 of 
the Opera, to yield to our senises, aod not to exact any tkiog 
from reason. Sufficient for the libretto of an opera has always 
been an outline of a plot, wiUi a sufficient number of characters 
to introduce tbe required number of soloa, duets and choruses. 
Indeed, in modern days, there is as regular a mechanical 
method of distributing the proper fnaterials in their due posi- 
tions & 8 there is of arraogiog the type in printing. 

Costa has shown considerable skill throughout bis com- 
position ； and if we now and then fency we recognise the 
traces of a friend once familiar to the car, we have every 
reason to award him tbe praise of originality, and of mucb 
feeling of what is beautiful and 8trikiDg 9 in many of tbe pas- 
sages which impart pleasurable emotions. 

The first scene is placed in a Carthuaian monastery. Don 
Carlos is seen leaning upon a pillar, apparently listening with 
devotion to an anthem sung by the inonjiB. The di«taut org«o, 
pealing through the sacred 'edifice, produced iU effect, which 
was altogether highly impressive ； and had pot there been 
some bad managemept in the scenic department 9 which some- 
what marred the general effect, the mind would have been well 
prepared for a succession of beauties. Tbe jealousy of Philip, 
the father of Carlos, is strongly excited against him, from the 
belief tbat be loves and is beloved by his moiher*in-law f 
Isabella, and the death of the prince is decided upon in a 
council of grandees. He dies,, however, by bis own hand. 
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Upon these grounds is founded the plot, and wilb such mate- 
rials Costa luis produced an opera, which enables bim to avail 
himself of our favourite Italian singers. A duet between For- 
nassari aad Mario, an aria by Grisi, and one by Lablache, an 
attraction which cannot fail to excite the admiration of lui 
audience, and a superb cavaliBa, with which Grisi concludes 
the opera, leaves exactly such an impression upon the audience 
as would be sure to secure a long successful career to the work 
of ibe artist. If not a first rate opera, it is one which will 
afford great pleasure to the lover of music. 



PRINCBSS 9 8 CONCERT ROOM, CASTLE STREET, OXFORD STREET. 

We are glad to find that this elegant saloon is becoming 
available £ar those purposes to which it was destined. We 
wish that more attention had been paid to the means of ingress 
and egress of the company, even at the cost of some of the 
elaborate decorations ； at present, the room when crowded is 
singularly deficient in this convenience. We felt this on the 
occasion of the concert given for the benefit of the Italian 
Gratuitous School, on the evening of the 20th. The part of 
the room near the orchestra was densely crowded, to the dis- 
comfort and interruption of that attention which the programme 
and performance demanded. The services of the following 
distinguished and accomplished artists were gratuitously af- 
forded : Mesdames de Manara, and W. H. Seguin ； Misses 
Lear, Turner, E. Turner, Duval, Ley, Parsons, Dolby, and S. 
Novello. Messrs. Ernst, Regondi, Katti, Key, Marras, Brizzi, 
Seguin, Placci. Madame Bompiani and M. Benedict performed 
a duet on two pianofortes. Signor Pistrucci improvised, and 
orations, one of thanks in English, and the other in Italian, 
(Dante's description of the sufferings of Count Ugolino,) were 
delivered by two of the young benq/lciaires. John Parry sang 
his Whittington, and Fair Rosamond, of course with applause, 
but we heard that he accepted some more substantial proofs of 



Ernst did for the Royal Society of Musicians the other day. 

Madlle. Henrietta Koeckel, niece of the great Hummel, had her 
annual morning concert at this room on the 25tfa. She is a sweet 
winning young creature, whose gentleness and grace would dis- 
arm the most ferocious of the critical corps. She played wor- 
thily of her consanguinity, and sang (due allowance being 
made for her age) in a way that affords promise of s^>proach to 
dial perfection to which her godmother, La Sontag, now Countess 
Boaai, attained. She had the aBsistance of Staudigl, who roared 
6chub6ri 9 8 ^k^ant Uugeduld to the satisfaction of an audience 
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far more numerous than judicious. Mr. Weiss sang a part in 
comic (we beg pardon) buffo duett, and a melancholy ballad, 
with the aspect and expression of a bandit Has this young 
man no one to、 point out to him the absurdity of the trnculence 
with which he invests all his performances. Miss Van Millin- 
gen has a sweet and touching voice, which accorded better with 
Benedict's ballad, " Scenes of my Youth/' than with Doni- 
zetti Y s sprightlier strains. A Madlle. Mazel sang two ballads 
of her own composition, with great naivete and expression. 
Her skill as a pianist is remarkable. Her touch is as playful 
and meaning-ful as that of John Parry, who, with Messrs. 
Hausmann on the violoncello, and Sachse on the trumpet, did 
much towards enlivening an otherwise heavy concert. 

CONCERT ROOM OF HEB MAJESTY'S THEATRE. 一 MADAME 
dulcken's CONCERT. 

As we had anticipated, this accomplished lady attracted round 
her the most brilliant assemblage of the season. It is a thing 
worthy of remark, that at Madame Dulcken's concert, and at 
one or two more, there is an entire absence of those odours of 
cleaned gloves and defunct cigars so fearfully prevalent among 
the bearded claqueurs and tlieir fair companions, who, in spite 
of nominal half-guineas, throng this concert room. We have, 
however, to notice Madame^Dulckeu's concert, not to open a 
commission of inquiry as to how these odours (not of the sweet 
south, at least) find their way into these precincts. We have 
heard of concerts to which the public are invited to hear the 
compositions of two or three manufacturers of sounds ； Madame 
DulckeD submitted to her audience the productions of no less 
than twenty-four, viz. : —Adam, Alarj/Alvars, Auber, Bennett, 
Bellini, Cimarosa, Donizetti, Ernst, Handel, Marsthner, May- 
seder, Mercadante, Meyerbeer, Moscheles, Offenbach, Orsini, 
Persiani, Poniatowski, Ricci, Rossini, Schubert, Thillon, Weber. 
Her coadjutors were Mesdames Grisi, Persicmi, Dorus Gras y 
A. Shaw, Thillon, De Manara, and Miss Rainforth ； Messrs. 
Mario, Corelli, Salvi, Brizzi, Fornasari, Lablache, p^re et fils, 
Staudigl, Mendelssohn, Ernst, Offenbach, Alvars, G. Cooke, 
Loder, Willy, Watts, (Jeffrie, Hill, Hausmann, Goodban, 
Howell, &c. Intermezzo, John Parry; and Conductor, M. Be- 
nedict. Madame Dulcken played three times with her wonted 
auimation and exquisite taste ； and, marvellous to relate, every 
one promised appeared in due season. The room was intensely 
crowded. 

SOCIETY OF BRITISH MUSICIANS. 

We were invited on Saturday, the 15th， to a matine musicale 
of the above society, at which Mendelssohn was to be present 
The performances consisted of a quartett, by Cip. Potter ； a 
glee, bj J. Calkin; Davison's lamentable Lament, " Swifter 
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far than Summer Night," 一 a trio for the pianoforte, violin and 
yioloncello 9 by Horeley (C. E.); a scenall from Rooke's Amilie, 
一 a song, " Ah, non lasciami," by Macfarren, and a quin- 
tett for the pianoforte, two violins, viol, and violoncello, by F. 
Westrop. Each of these works has been noticed on its pro- 
duction. After their performance, the Doctor was invited to 
gratify the audience by an extemporaneous exhibition of his 
talents. He acceded ； and sitting down, after a short and charm- 
ing introduction, look a scherzo in Horsley's trio for his sub- 
ject. This he worked in the most masterly and bewitching style, 
adding to it the best part of Macfarren's song, and concluding 
with an elaborate fugue upon both themes, to the rapture of all 
present 

MESSRS. MACFARREN AND DAVISON'S LAST CONCERT. 

The public were collected in strong force to this concert by 
the hope of hearing Dr. Mendelssohn, Bartholdy in his own 
•splendid trio, and young Joachim. The Doctor's performance 
imparted an entirely new character to portions of this work ； 
more in earnest than Bennett, be gave a breadth to his imagin- 
ation, which the other's playing fails to exhibit; while in other 
passages tbe author fell nothing short of the delicacy of his 
friend the Sybarite of the pianoforte. We allude to the differ- 
ence between these two artists, because from their great approxi- 
mation of sentiment we were led to attend to and compare their 
performances more closely than those of others, who have played 
this noble work. Young Joachim, in obedience to the Genius 
of Dulness, who seemed to have made these concerts the objects 
of her most particular care, played a dull tiresome fugue from 
one of Bach,s Violin Studies. The playing was marTellously 
good, and the music miraculously flat. The remainder of the 
concert was made up of musical sandwiches, a slice of Mac- 
farren between two of Davison's, or vice versd 9 every thing being 
alike dumpish and dismal 一 gropings after astounding effects of 
modulation which astonish nobody. Parodies upon the oldest 
saws that ever were ground out by blind bards to the sounds of 
rebeck or monochord. And so far this season we take oar leave 
of the " Young England " of Music. 



MISCELLANEA. 

THE WELLINGTON STATUE, 

The death of Chantrey left us in apprehension that we 
should not see completed the work of art which had been 
commenced to adorn the neighbourhood of the New Exchange. 
We are, however, gratified to find, that not only is it a monu- 
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ment of the power of the great sculptor, but that it is an 
efficient representation of the state of art in tbis kingdom at 
the preeent moment. On looking from Cornhill we are imme- 
diately struck with the effect produced. Nothing can be 
more appropriate than Hie site that has been selected, backed 
bm it is by the splendid buildings that have lately risen up, the 
general character of the figure of the hero and the charger on 
which he is placed is that of grandeur and magnificence. We 
are at once impressed with the most favourable idea ； we do not 
require to go into detail, which is in itself a proof of its excel- 
lence ； we do not stop to inquire into the costume, into the para- 
phernalia of the horse ； we are satisfied with the general effect 

!iroduced 9 and gaze with admiration upon it as a whole. We 
eel convinced Uiat its proportions are correct, and that all is 
harmony that is connected with it The statue itself is fourteen 
feet high from the feet of the hone to the head of the duke. 
The pedestal is complained of as being too plain to correspond 
with the florid architecture by which it is surrounded. 

M£T£OBOLOOY. 

This science is about to receive considerable iuapetos from 
the researches which have been mad6 under the immediate 
auspiceB of the Graod Duke of Tuscany in different parts of 
Italy. 

THE CENTIGRADE THERMOMETER. 

Amongst the autographs which are in the* possession of the 
well known collector, M. Hombres de Fioraas, is a letter of 
Linnaeus, in which he claims the first applicatioo of the cen- 
tigrade scale to the thermometer. It is in the Latin language. 
" I was the first who determined to make the poiut of congelation 
zero, and the boiling point of the Ihermometer 100°, and this 
was for garden coDserv&tories." Celsius has generally been 
received as the authority for the centigrade tbenuometer. 

THE WOOL MOSAIC. 

A novel exhibition has been opened in Regent Street, for the 
gratification of the public ； it consists of a collection of speci- 
mens of tapesiiy, formed upon a new plan. Wool of different 
dyes, is so arranged as to present a perfect picture to the eye ； 
it is effected without weaving, sewing, or any of the usual 
means. Adhesion is procared of the ends of the wool, by an 
invention wbich has been patented, and the surface is made to 
represent historical pictures, portraits, or any design. A variety 
of shading and a richness of colour may be presented, which 
hx surpasses tbe most perfect tapestry, whilBt the expense im 
infinitdy less. All deseriptions of furniture may thus be deco- 
rated, and boudoir carpets and mgs may be made in the highest 
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degree ornamental. Hie indention is Gerai&n, and has been 
very favourably receitred on the Continent. 

MUSEE LAMBOURG. 

An artist of tbe name of Lambourg has brought from Saumar 
to Paris a singular collection of works y tbe result of forty yeare' 
unwearied industry, and has formed a museum which is now 
exciting great curiosity. It consists of a representation of a 
menagerie and of a botanic garden, formed entirely of glass, 
which is moulded into its different shapes whilst in a state of 
fusion. The imitation of the external covering of the animals, 
and the representations of vegetable life are perfect. He de- 
voted nearly eight years to the constractioo of the tiger ； its 
external characteristics are admirably sliewn ； the manner in 
which be imparts his colours has been the theme of much dis- 
cassion amongst chemists, as he produces tints from metallic 
substances of a delicacy which has never before been witnessed. 

The Death of Dr. Hope.— Chemistry has lost one of its 
ablest teachers. Professor Hope, who for nearly half a century 
filled the chair of chemistry, is no more. Although Dr. Hope 
made no brilliant discovery, nor exhibited any of that enthu- 
siastic love for the science, which has made so many men 
eminent, he was a diligent and careful cultivator of all the 
branches that be taught. He was the teacher of many of those 
who have most distinguished themselves, aud deservedly was 
respected by every one who knew how to appreciate good 
sense/ straightforward rectitude, and honeBt juagment His 
manners were strikingly elegant, almost too refined for a class 
of young medical students, his language pure, his information 
correct and well digested. He was uniformly successful in his 
experiments before his class, for he had most carefully and 
exactly rehearsed them before he attempted to display them, 
and his great nicety was generally the source of that correct 
exhibition of the effects arising from chemical charges, which 
generally produce such an effect upon the uninitiated. He may 
not have possessed the genius of a Davy or a Faraday, but he 
bad the industry and the intelligence which render a man use- 
ful to society. • 

The Death of Thomas Campbell. ~ The delightful poet 
who taught us in exquisite language the Pleasures of Hope, 
has left the stage of that w6rld he was so capable of adorning. 
He was born m 1777, he received an excellent education at tbe 
high school of Glasgow, of which, in after life, he was elected 
the rector. At twenty- two years of age he published his 
Pleasures of Hope, at a period when the memory of the wrongs 
of Poland was fresh, and every line was hailed with a rapture 
which never subsided. His G ertrude of Wyoming, and his Odes, 
will be admired as long as English literature shall be cultivated. 
His latter days were mostly spent in London. 
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Atmospheric Railway. 一 Sir John MacneiU, the engineer of 
the Dublin and Drogheda Railway, doubts the efficiency of 
this contrivance in frosty weather. Mr. Herapath is still em- 
ployed in an elaborate investigation of the project, and has 
shewn in bis journal the enormous waste of power to carry out 
the principle. Mr. Manby, the secretary to the Institution of 
Civil Engineers, states that that body has not expressed its ap- 
probation of the project. An experimental railway on this 
plan is to be constructed at Vienna, and a company has been 
formed. 

Proposed Embankment of the River Thames.— This 
project at the present moment occupies considerable attention, 
and a vast number of plans have been proposed. Many of 
them look beautiful on paper, are doubtless feasible, more esper 
cially if money be disregarded, but tbe present state of West- 
minster Bridge in consequence of what was effected at Lon- 
don Bridge, ought to serve as a beacon against innovations. 
Neither the bed of the river, nor its banks, can be acted upon 
without corresponding changes in some other part. Amongst 
those which we hare seen, and which present to the eye an 
agreeable promise, is a plan by Mr. Thomas Page : of its adapt- 
ation we cannot, of course, pronounce any opinion. 

Atmospheric Engine. ― Mr. Samuel Heseltine, junior, has, 
after much laborious investigation, completed the construction 
of an engine, by which a mechanical force, capable of driving 
machinery, is produced from the dilatation and condensation of 
a volume of air or of gas, by transferring that volume of air or 
gas alternately from a heated to a cold medium, and back again 
from a cold to a heated medium. This atmospheric engine, if 
brought to perfection, will, of course, supersede the steam ap- 
paratus. It is at work at Bromley, and has excited consider- 
able interest amongst those who have had the opportunity of 
witnessing its powers. 

Bermuda Lighthouse. 一 Messrs. Bramafa and Robinson 
are employed in casting an iron lighthouse, which is to be 
erected on Gibbs Hill, Bermuda. Its total height, from its 
base to the top of the lightning rod, will be 138 feet, and it 
will be 368 above the level of the 8ea. It is formed of 189 
cast iron plates, and contains seven rooms, whose floors are 
also cast iron ； it is of conical form, tapering from twenty-five 
feet at the base to fifteen feet at the top. 

Safety Beacon for the Goodwin Sands. 一 In the Poly- 
technic Review will be found various descriptions of the safety 
beacon, the invention of James Walker, Esq. ； it has been taken 
to its destination, and will be shortly erected. We trust that the 
experiment will be found successful. 
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OBSERVATIONS IN SCIENCE. 
By John Joseph Lakx. 

I. 一 MBTBOftOtOeiCAL PHENOMENA, AT BBLFA8T, IN 1848. 

On the 12th July, at 15 minutes after 10, p.m., I saw, as it 
were, two moons nearly over the village Castlereagh. I at first 
tboagbt it arose ftom refraction tbvough the glass of the window, 
bat found on examination that such was not the case. The 
Ake moon wsus very distinet) about half the brigbtaeBs of the 
real oae， and graw gradually paler. Tlie phenomenon lasted 
about six mimUes from the time I first saw i" 
The relative position of tbe real and false moans a . 
sue represented by a and b、 a being the real and O 
b the &lse one ； the latter being to the eaBlvrard 
of the former. The . sky was perfectly clear, and 
the weather hot. 

The only cause I have been able to assigu for this pheno- 
meDon ia, that the false moon b was refracted through a denser 
medium than that through which the real moon was seen ； and 
that this density was occasioned by vapours from a glen be- 
tween two hills. Dearly over which, though rather to the west- 
ward of it, the false moon appeared. Or the vapour may have 
ftacended from the hills themselves, for during the present 
sammer (1844) I have seen the hill on which Castlereagh is 
situated, and another adjoining, smoking so that I at first thought 
there was a fire. This occurred at sunset, ou a fine evening, 
wfajen theTe were few clouds over head. No smoke arose from 
the valleys, only firom the top of the hills. 

On the 17th November, I saw the right limb of a mist bow. 
The sky was perfectly clear and unclouded over head, and the 
mis" which was heavy, was visible from the ground upward, 
about 100 feet. The prismatic colours were very distinct. I 
observed a similar appearance about a month previously, more 
to the soutb, and an hour earlier. 

I again saw this phenomenon on the 9th December, at 35 
minutes after 9， a.k. Oa this occasion 1 had the satisfaction of 
witnessing its formation. It began to appear as a whitish mark 
in the mist, at the height of about 150 feet The prismatic 
colours appeared in a few minutes, very faint at first, but gra- 
dnally grew stronger and tbe limb descended steadily with 
oooaiderable rapidity to the ground. The bow am>eared more 
to: the north than on the former occasions. The morning was 
toggff but th^re were no cloudsi and tbe sun. had been up. an 
hour aod a half before the bow appeared. 

This would seem to be a permanent autumnal and winter 
mist or fog how ； produced by tbe reflection of the. sun upon 

vol. i. 一 n. s. G 
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the beavy mist which at those seasons rises from the low damp 
grounds through which the Lagan flows, near Belfast, and on 
which the town is built, and that it is visible whenever the 
upper regions of the atmosphere are sufficiently clear. I have 
not seen it in the spring and summer, though I have watched 
closely for it; and conclude, the drops of vapour at these seasons 
are not sufficiently large to admit of the refraction necessary to 
produce a bow. 

n. 一 MAGNETIC EFFECTS OF THE BLBCTRlCtTY OP THE EAUTH. 

It lias been found that bars and other pieces of iron, on re- 
maining a long time in one situation, have become magnetic ； 
sometimes even when, from their softness, they were not capable 
of permanent magnetism. At the same time these bars have 
been observed to become harder. The former of these pheno- 
mena may be attributed to the effects of the electric currents of 
the earth, but the latter to some hitherto unascertained change 
in the properties of iron. 

An oblong piece of iron, made red hot, and left to cool in the 
direction of the magnetic meridian, also becomes in some degree 
magnetic, acquiring this power whilst hot and soft, from the 
electric currents, and on hardening in cooling it retains it. 

In drilling, filing, and haminering, iron frequently acquires a 
considerable degree of inagDetism. This may be drawn partly 
from the earth, but it arises in a very considerable degree from 
the electric excitation produced during these processes. 

Many other phenomena are caused by the electric currents of 
the earth. But the most remarkable, perhaps, is the magnetism 
induced or generated in the loadstone, which, as is well known, 
is an iron ore mixed with different ingredients. 

A very natural question arises on this last instance. If tbe 
electric currents of the earth induce magnetism in some iron 
ores, why not in all ？ This is the reason 一 it is not under every 
circumstance that an electric current will induce magnetism 
in iron. But an electric shock through this metal always 
renders it in a greater or less degree magnetic; and as it is 
certain that there are electric currents and discharges in the 
earth 禽, so the magnetism of the loadstone is developed by the 
discharge of the fluid through it, or by induction. 

For magnetism is generated by induction ； and when an 
electric shock takes place in the earth through any stratum, a 
shock or current is induced in all surrounding strata. To prove 
this, wind some copper wire round a cylinder of wood as a helix 9 
preventing the different spires from touching by a thin inter- 
posing twine; cover this helix with calico ； then wind a second 
wire in the same manner. To one of these wires attach 應 
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hollow helix from round a glass tube, introduce a steel needle 
into the tube, and make contact between the galvanic battery 
and the other or inducing wire. On removing the needle before 
the battery contact is broken, it will be found magnetized. 
When the battery contact is first made, then an unmagnetized 
needle introduced into the hollow helix, and lastly the battery 
contact broken, the needle is magnetized to an equal degree 
apparently with the first; but the poles are of the contrary 
kind. When an anmagnelized needle is put into the hollow helix, 
before the contact of the inducing wire with the battery, and 
remains there nntil the contact is broken, it exhibits little or no 
magnetism, the first effect being nearly neutralized by the 
second*. Notwithstanding, some magnetism remains, and to 
the operation of these and similar principles we may attribute 
the origin of the loadstone. For a shock passed through the 
inducing wire will produce the same results as a current. 

III. ~ THE PHEVBNTION OF BARTHQUAK£S« 

When the electric origin of earthquakes first occurred to me, I 
thought it quite possible to prevent them, if a metallic or other 
good conducting communication could be effected through the 
temporary, or permanent, non-conducting strata, so that tbe 
electric currents might find a ready passage ； I found, subse- 
quently, that this idea had actually been carried into execution. 

The Chevalier Vivenzio, at the latter end of the last century, 
being convinced that earthquakes were the result of electric dis- 
charges in the earth through bad or non-conducting media, and, 



metsdlic rods, terminatiDg in a number of points lite a brush. 



Bnt a better method has been carried into execution. In 
Naples there is a pyramid erected before a church, under which 
is a deep well, with several months opening about the base. 
This was made that the water, being a conductor, might form a 
good electric communication between the strata through which 
the well is sonic, and thus, acting on the principle of a lightning 
conductor, draw off the fluid. 

In the city of Udine, wells and other excavations have been 
made for tbe same purpose, and also great numbers in Nola, in 
the kingdom of Naples. 

The success of the attempts at Naples and Udine does not 
appear; but at Nola it seems most unequivocal, for that city was 
never known to be damaged by earthquakes. 

• Vide Experimental Researches in Electricity, by Michael Faraday, 
F.R.S., Phil. Trans. 1833, p. 125, for further iUustmtion of the induction 
«f electric currents. 
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THE METROPOLITAN BUILDINGS BILL. 

Under this title has been brought before the House of Com- 
mons a series of new laws, which ought to be called a Ull of 
paius and penalties, for the protection of London from further 
extension, and inflicting upon builders, and all those wbo bare 
a mania for erecting houses, trouble, «pen3e, and litigation. 
We suppose that an alarm has spread itself amongst her Mar- 
jesty's advisers, similar to that which took possession of tbe 
Lord Mayor of London in the year 1579, immediately after the 
earthquake, which, though it lasted one minate only, shattered 
many houses and churches, and killed several people, and in- 
duced him to represent to tbe ministry of Queen Elizabeth, 
that the increase of London would tend to such an overflow of 
population, that there would be an excessive price of provisions 
and fuel, and consequently great danger from infection ； the 
consequence of which was, a proclamation to forbid any new 
building of houses or teneiuents within three miles of the gates 
of the city, or upon any spot where no houses existed within 
the memory of man. Notwithstanding the present bill has 
extended the localities for the operatiop of a building act. and 
has even provided that Her Majesty may in Council direct that 
its provisions may apply to any place within twelve miles of 
Charing Cross, yet sucn are the penalties for commission and 
omission, so severe are they, that we should imagine they were 
drawn up for the purpose of sorely annojing the vast legion of 
builders who are surrounding the old metropolis with houses 
sufficient to supply another generation. 

The preamble is certainly good, and if the regulations had 
been simply made without introducing new offices, and without 
encumbering the buflder with a vast mass of annoyance, the 
bill would have been hailed as necessary in * the present state 
of tbe great city. No one' can deny tlie necessity of extending 
the limits of the existing statutes, which were quite suigcienty 
with the introduction of a few clauses to amend the law ；. tbe 
improvement of the drainage, the securing a fr^e access of iur 
to every house, a proper width to the streets, situations for open 
squares for public wfiJks, the prevention of deleterious or dan- 
gerous trades in manufactories, the improper uses of buildings, 
are subjects of paramount importance for slow and deliberate 
legislation, founded upon calm reflection and long experience. 
The act passed in 1677, immediately after the fire of London, 
fot granting the corporation powets to open and enlarge tbe 
streets and lanes, for directing bow the new houses weTe to be 
constructed, and for the regulation of builders, together with 
the orders passed by the Common Council, and which were 
confirmed aud enforced by an order by his Majesty in Council, 
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were the b^is iipon wfaicb have been founded the different 
enactments which form the law of the land. 

The gradual extenision of the city led At various times to 
alterationis, but at length parliament arrived at a satisfactory 
knowledge of what was actually demanded, and a.d. 14th 
Geo. III. cap. 78, Act was passed for the farther and better 
pegalation of bnilditigs and party walls, and for more effectually 
preventing i^ischiefe ft-om fire within the citied of London and 
Westminster, and within the bilk of mortality, the parishes of 
St M^rylebone, Pbddington, St Pancr^s, St. Luke at Chelsea, 
in the eouoty of MiddliB6ex ； aod repealing former acts of par- 
liament for Uie like putpose. This act was most skilfully, care- 
fully, cleaTly, and ably dravrn up, in a succinct manner, in 102 
sections ； it has stood the test of 70 years, and is now per- 
fectly well linderstddd by ^1 builders, surveyore, and architects. 
From the length of tiiiae it h^s been the law of the land, every 
donbtfbl point has beeb decidied and settled ； it has worked 
well for the purpose it wAs intended ； it has prevented the 
spreading of nre, with a Very siiiiple and not. expensive super- 
intendencie of knrveyort in tbe several districts to which the 
act has applied. It is true that the buildings have extended in 
nearly cdntittuoiid Iine6 beyond the limits before ihentioned 9 
and Uierefore it is expdii^nt to extend tb^ circle of the opera- 
tion of that Act, and to remedy some other unimportant mat- 
ters, all of which might have been done by cL very Aort bill ； 
but such has been the rage for legislation and change on every 
subject of Hte years, that in this case also an entire new bill 
trai$ brought before pafliameiit in the session of last year, 
which wd6 fto obnoxious And penal in its clauses atid restric- 
tiofa&， & 8 to cause so tanch objection abd oppositibn that it was 
then abanddned. This session flinotber quite different bill on 
the same subject was brought in aod read, entirely different in 
its clauses and arrangement ； since which the bill has beien 
l 'as amended by the Committee, and so completely 
_ that it scarcely appears to be the same bill, and is of 
immense length. 

It is so minute in its particulard, that scarcely any alteration 
etu be made in a builditig without the superintendence of the 
district surveyor, and the liability of penalties ； it interferes in 
trerf erection <Jr bofldiDg, great or small, arid scarcely any 
thSng can be done to d, building without so m&ny nbiices and 
forms, aft to make the operation almost like the conducting of a 
hwftoit For example— 

" And (brasttiucb ad， from time to tiibe, occasion hath arisen 
and will h^reAfter arise to execute the following works in rela- 
tion to adjoining buildittgs and premises, parted by the dame 
party-wall dr patty-fenc^ wall, but belonging to different owners, 
or Mcttpiedby different persons, or to buildings intermixed, be- 
longing to different owners, or occupied by diflTerent persons ； 
namely, ~ tbe reparation of the party-walls by which such pre- 
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mises shall be parted: the pulling down and rebuilding of such 
party-walls : the raising of such party-walls : the reparation of 
party-fence walls : the rebuilding of such party fence-walls : the 
raising of such party fence-walls : the pulling down of timber 
partitions which part buildings, the property of different owners, 
or occupied by different persons, and building in lieu thereof 
proper party-walls: the pulling down of buildings built over 
public ways, or having rooms or stories, the property of differ- 
ent persons, or occupied by different peraons, lying intermixed, 
for the purpose of building proper party-walls or party-arches r 
and generally the performance of other necessary works incident 
to the connexion of sucb party-walls or party fence-walls with the 
premises adjoining : it is expedient to make provision, as }eell 
for facilitating the execution of such works by any such owoer de» 
sirous to execute the same(wbo is herein denominated the 4 build- 
ing owner') ； as for protecting the interests of the owner of the ad， 
joining premises (who is herein denominated the ( adjoining 
owner'); now for that purpose, be it enacted, with regard toaU 
premises parted by a party-wall or party fence-wall, or parted by 
timber partitions, and with regard to all intermixed properties 
not so parted, so far as relates to the execution of any sach 
works by any owner of any such premises, that if the adjoining 
owner shall have consented thereto, or if, without such consent, 
the required notice of such work shall ha?e been given by or 
on the part of the building owner to such adjoining owner, 
then, subject to such modification as shall be made by virtue of 
the provision in that behalf ； and subject to the provision for 
supplying the want of consent of the owners; and subject 
moreover to the respective conditions hereby prescribed, with 
regard to such works respectively, as well as to the payment of 
the costs of such w orks, and to the sanction or to the award of 
the surveyors or of the official referees, as hereby prescribed in 
reference thereto, it shall be lawitil for every such building owner 
and he is hereby authorized or required to execute such works. 

" And be it enacted, with regard to such works, so far a8 re- 
lates to the notice thereof, that unless the adjoining owner con- 
sent thereto, it shall not be lawful for the ' buil^ng owner ， to 
execute such works, until he have given notice thereof to such 
* adjoining owner ；, and every sach notice, with regard to the 

! lulling down, rebuilding or repairing of party-walls or party 
ence-walls, must be given one month 9 at the least, before the 
survey of the work is to be made, and four months, at the least, 
before the work is to be commenced ； and every such notice, 
with regard to the pulling down and rebuilding intermixed 
walls and timber parti tionB, must be given four months, at the 
least, before such work is to be commenced ； and erery such 
notice must be in the form or to the effect of the notice (No. 8.) 
for that purpose contained in the Schedule of notices hereuoio 
annexed. 

" And be it enacted, with regard to every sucb 'work， so fax as 
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relates to the modification thereof, in order to render it suitable 
to the premises of the adjoining owner or his tenant, that if the 
adjoining owner, at any time within two months after the re- 
ceipt of the said notice from the building owner, give notice of 
his desire that any modificatioD be made in the work so as to 
render it suitable to his premises, according to the form (No. 18.) 
in the schedule of notices, or to the like efiRsct, then, within 
seven days after the receipt of such notice, it shaJl be the duty 
of the building owner, and he is hereby required, to signify his 
consent to, or dissent from, such modification or delay ； and 
that if the building owner do not within such seven days signify 
his consent to such modification, then it shall be lawful for the 
adjoining owner, and he is heTeby entkled, to require the build- 
ing owner not to commence the work until the official referees 
shall have determined thereon ； and that if within seven days 
thereafter application be made in writing to the official re- 
ferees, according to the form (No, 19.) in the schedule of 
notices, or to the like effect, and notice thereof be given to the 
building owner, according to the other form (No. 20.), then, 
within ten days after such application, it shall be the duty of 
the official referees to signify their decision thereon, and it shall 
be the duty of the buildiDg owner not to commence the work 
till the decision of such official referees shall have been given ； 
and that if, within the period of four months from the date of 
the first notice, such adjoining owner do not make any objection 
or any requisition in conformity with this enactment, then, sub- 
ject to the provisions of this Act with regard to such works, it 
shall be lawful for the building owner, and he is hereby author- 
ised to proceed to execute the same. 

" And be it enacted, with regard to every such work, so far 
as relates to the modification thereof, in order to render it suit- 
able to the premises or to the convenience of the adjoining 
owner or his tenant, that if the adjoining owner at any time 
withiDg two months after the receipt of the, said notice from the 
building owner, give notice of his desire that the work be de- 
layed, so as to cause it to be executed at a more seasonable or 
a more convenient time in reference to the business, or to the 
family or domestic arraogements of such adjoining owner or his 
tenants, according to the form (No. 18.) in the schedule -of 
notices, or to the like effect ； then, within seven days after the 
receipt of the notice thereof, it shall be the duty of the building 
owner, and he is hereby required to signify his consent to, or 
dissent from, such modification or delay ； and that if the btdld* 
ing owner do not within such seven days signify his consent to 
such modification or delay, then it shall be lawful for the ad- 
joining owner, and he is hereby entitled, to require the build- 
ing owner to delay the work until the official referees shall have 
determined thereon ； and that if within seven days thereafter 
applicalion be made in writing to the official referees, according" 
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to the form (No. 10.) in the schedule of notices, or to the jike ^ 

effect, add notice thereof be given to the building owner, ac- a 

cording to the other form (No. 20.), then within ten days after " 

inch application it shall be the duty of the official referees ta 、，j 

signify Iheir decision thereon, and it shall be the duty of the s: 

boil ding owner to delay the same till the decision of such offi- ^ 

eial referees shall have been given; and that if, within the y. 

period of foul: months from the date of the fiist notice, each ad- [j 

joining owner do not make any objection or any requisition in » , 

Conformity with this enactment^ then, subject to the provisions -j 

of this act with regard to such works, it 6hall be lawful for the F 

building owner and he is hereby authorized to proceed to exe- ^ 
cote the same" 

In the present act there ib only required a notice for pulling *, 

down old party-walls, party-arches, and partitions ； and notice ^ 



to tlistrict surveyor before commencement of works. In thin r , 
new bill there are no less than twenty different forms of notices , 
in the schedule. The penalties for omission or commission are 二; 
numerous and severe, viz. in section 13， treble fees to district 
iiurveyor fat want of notice, and also £20 penalty ； and if 
work is suspended and then recommenced, «£20 penaltj for not ^ 
giving fresh notice^ &c. By section 15, a penalty of JE500 per ' 
day if buildings of the first rate of the second class Are used 
before beibg certified. By section 】0， the use of buildings ^ 
(sabject to special sapenrision) before certified, incurs a penalty ^ 
of x 100 per day. Clause 19， even the workman doing any 
tking in or about A building contrary to the TegalatioDSy will bie 
liable to a penalty of 50s. ， or to be seat to prison for a month. 
And there are also many other penalties and liabilities if the 
forms of the regulaticns ef the bill are not strictly followed and 
obserred* Instead of district surveyors only, Ibere is also to 
be two official referees and a sitar, eacb with a salary of 
H00O pet anmi 漏, <£lMO of which is yearly to be paid out of 
th(a county rates, and the balance out of the consolidated fond 
of Ghreal Britain ； but fees are also to be paid in sach official 
T^fmbB and Fegistrar, towards diseharging tbeh salaries. These 
official referees are to sitpennteBd the execution of the hill by 
the district surmeyors ； to superintend specially all buildings it 
tbe firBl rate, of the wareboitse class, and tb« publie biaUuig 
el^ss ； to act as srbitiators, and make awards in aoj diffecences 
under Ibe bill; and subject to appeal to Uie cowmbBidxiers of 
her Majesty's wotks an^ buildngs^ wiitb a feasful «acjpei»e of 
fees to be paid by the builder fov Ihe semcBs of Ihe district 
surreyors aad official vefereeB. 

It appears by sectioa 40^ that the known rules Under the 
present- building act, of the persoa receiving ihe last improved ' 
vent being alone liable to the expense o£ rdluildiiig party waHs, 1 
will no longer continue ； but in liBU thtemof; to be paid bj part ' 
pwnefi^ in such proyortions as may be awarded by die offidtai 
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teferaes. So that owners or freeholders who bate before beeii 
exempt under the building act, and who have firom their lessees 
received a clear retit, may now by this bill have theitr incokttes 
reduced greatly by such new liability. Section 51 is the oblj 
one as to drainage^ Ihe particiilar8 of whkb are set forth in 
Schedule H, and leaves the drainage of buildings in nearly ts 
fanpeffect a state as at present. 

ThU bill has been nearly dormant until this late period of 
the set6ioti, but the new vegalation» ture a serious matter to 
builders atid owners of buildings within iiM operations^ wfaicb 
ftULj 9 by order ofcotmcil, be extended to within t^relre ttiiles of 
OhAriDg Cross, 

It appeaiis to be a proposed altei'ation in the law at present 
tegHlAtiog the ttiidtropoliUn buildings^ which will cause tnuch 
difficulty in buildeti^ oWners^ abd the public, to andej^staild 
the forms ahd technicalities ； great expense, trouble, atld vexie^ 
tion ； and in effect an entire ne^r qrstem in iik op^ratidtifty 
although the essential strength and secarily " against fire " #ill 
not be increased, as the sections of th^ thicknesses 6f the wftlla 
in the different irates of building are nearly the samc$ in the 
piesetit building act. 
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TfiB exieMire Bleaehfield^ called " Spring Vale," carried on 
for a period of marly twenty years, by the spirited pr^rieton, 
Messrs. A. McCnlloch and Sons, is an object of no small iht^te^ 
as yoa enlet Hanmerstnith from London. It lies about a 
qonrter of si mile to the dorth 6f the twrn^ike-gale, and iU 
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handsome chimney may be seen at a considerable distance. It 
is eighty feet high, and was raised by Mt. Eatly, of Chelsea, in 
1836. The whole premises, which are now the scene of much 
activity, were within the last twenty years a waste m&rsb, and 
afford another of the many instances to what great use enter- 
prise and talent can turn the most apparently unproductive 
spots. The bleaching grounds and garaens, consisting of four 
acres surroaDding the buildings, are inclosed by hedges. The 
business carried on is Ihe bleaching all sorts of fabrics, and the 
dressing and calendering of muslins and calicos. The number 
of hands employed is generally between sixty and eighty, prin- 
cipally natives of Scotland. In the months of April and May, 
more than forty young Scotch women may be seen labouring 
bare-footed, with the industry 80 striking in the nativeg of that 
island, in and about this establishment. The substances upon 
which the bleacher is here required to exercise his art, are 
cotton, flax, hemp, wool and silk. 

The art of bleaching consists, not merely in discharging the 
colour of the thread, but likewise in removing the colouring 
matter itself, as otherwise a sensible shade would be acquired. 
In the old method, this was attained by alternate exposure of 
the thread to the action of light, humidity, and atmospheric air, 
and to alkaline ley, the cloth being macerated in a solution of 
potash, exposed on the field to the air and sun, and frequently 
sprinkled with water ； and these alteroate practices being con- 
tinued until the bleaching was complete. 

In the new method, the action of the oxymariatic acid is 
substituted for that of tlie light, air, and water, and it answers 
the same pnrpose by affording oxygen to the colouring matter, 
thus impairing the colour, and probably Tendering the matter 
soluble in the alkaline solution. At first, this process was per- 
formed by exposing the clotb to the action of (he puire acid in 
the state of gas ； it was found, however, to act unequally on 
the cloth, the texture being injured in one part, while in another 
it was imperfectly whitened. The solution of it, therefore, in 
water was substituted, and even this requires to be considerably 
diluted. The bleaching liquor, according to the directions 
given by Bertbollet, is prepared by putting six parts of black 
oxide of manganese, and sixteen of muriate of soda, into a glass 
or earthen retort, or a leaden bottle, and pouring upon them 
twelve parts of sulphuric acid diluted with nine of water. The 
retort or bottle is connected by a tube with a receiver, designed 
to retain any common muriatic acid that may pass over ； from 
this vessel, another tube issues, which is inserted in a large 
wooden cask filled with water, the tube descends neariy to the 
bottom of the casb, so that the gas has to rise through the 
whole body of the water ； at the same time, the absorption of it 
is promoted by the motion of a circular frame placed in the 
middle of the cask, and which can be turned round at the top. 
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The oxygenated acid is (has easily condensed. After the first 
diaeDgagement of the gas has ceased, heat is applied to the 
retort by placing it in a sand bath, or if a leaden bottle be used, 
Li pkcing it in a vessel of boiling water. It requires to be 
iger for coarse than fine doth, and for linen thao for 
: the average quantity stated bj Berthollet is 100 quarts 
for every pound of muriate of soda that has been used. 



AGRICULTURAL CHEMISTRY. 
(Concluded from p. 18.) 

To come to the important principle in question, upon which, 
however, the light is only beginning to dawn, and furlber in- 
vestigation may tend to elucidate tbe chief nutritive principle 
of all soils is what was termed kumus by Rosier, Parmentier, 
and Thag, and humin by others. It is not to be denied that 
aeTeral distingoished chemists differ connderably in their views 
about this substance, and baye accordingly imposed upon it 
several names; but ihej all nearly agree as to its being com* 
posed of carbon with oxygen and hydrogen, and they all agree 
in its being the main nutritive principle of rich soils and of 
manure. The explanations of the mode in which this substance 
is rendered available as the food of plants may without any 
great difficulty be reconciled, at least sufficiently so for the 
agricultural chemist, who ought not to bewilder himself with 
speculative theories. 

According to Sprengel and Polydore Bonllay, who are fol- 
lowed by De Caodolle, humin procured from loamy soil, dung - 
hill draiDings, dang, or any similar source, is a dark brownish 
sabslaoce, somewhat similar to resinous bodies, and having, as 
Berzelius states, the acid property of reddeniag the blue 
colour of litmus test paper without being sour to the taste. 
In this form it can only be dissolved in water with difficulty, 
and in small quantities; but upon meeting with lime or ammonia 
an action commences, and new combinatioDS are produced, 
which are readily dissolved in water, and maj then conse- 
quently be taken up by the root fibres of plants in the form of 
sap, tbe problem which appeared so important to Kirwan to 
solve. Sir Humphrey Davy seems to have had a glimpse of 
these recent explanations, when be says, " In most of the 
black and brown vegetable moulds, tbe earths [meaning lime, 
clay, and flint] seem to be in combination with a peculiar ex- 
tractive matter [bumin] afforded during the decomposition of 
vegetables." 

On the other hand, M. Raspail, a clever French physiologist 
and chemist, says that humin is not so simple and uniform a 
principle as has just been stated, but consists of oxygen and 
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hydrogen in the state of water, with which partiefes of carbon 
bt6 mixed, along with accidental pdrtions of acetic, oxalic, and 
other acidd ； ahd ihi« 9 be says, accounts for its various degrees 
of dark colour and solubility, the carbon being black and inso- 
luble till it bi9 formed into carbonic acid ； and the accidental 
acids account for its reddening litiilus, while their ftndall ph>- 
portion renders Uiem non-recognisable by taste. " The part," 
he says, "which bamin has to act seems to be merely to absorb 
a sufficiency of oxygen to furnish tbe herbaceous part of plants 
with carbonic acid, which it is the o 伍 ce of the green substance 
to decompose for the nourishment ot growing textures." Again : 
" The use of quick-lime in Uie preparation of composts, bas no 
other object but to supply the place of potass, which would be 
tob dbar, for the purpose of disorganitin^ the texthreft intended 
to form the manure, ahd bf disposing them, by carbonizing, for 
condensing and combining With Uie okjgen of the hit, in otder 
to furnish the part of the plftnt aboye ground with carbofaic 
add, which its leaves may elaborate," 

Both explanations, it may bfe ota^irred, agree in the fact tbat 
it is the ibtrodaction of carbon in tfae form of cthrbotiic acid dif- 
fused in water into the plant, and therefor^ it is of less import- 
ance whether this be considered, with Sprehgel and Berzdiu^ 
4 peculiar principle extractabte frotn tt>ild or from manures, ot 
a Taryidg compound of carbod, water, and some acids with 
M. Raspail, even if we iSLow his singlie autbority to ^eigh, as it 
ought hot, against those of Betselius, Spretigel, Bmccono^ and 
P. Boullay, not tb mention Elaproth, Vattquelin, Dobereiner, 
ChevTeul, Thomson, and De Candolle. 

Whether humin, then, be a plecaHar uniform substance, or a 
variable compoaiid sabstance, tbe cdnstitnentt are nearly the 
same, and bf ^preat importance to be studied by the agricnltural 
chemist, wbo will by that means be Able, with considerable 
certiiiiity^ to ascertain die b^st manner of preparing his itiAimires 
and his eomposte with the leitst waste of their nutritive pro- 
perties, and of ascertaining the real qualities, a6 to richneM or 
sterilitj, of tbe soils in hig land. 

With respect to manaTe 9 it is practically ascertaitied, iii oppo- 
sition to what was previously and erroneously laid down as 
Science by agricaltund chemists, that fresh dung is noxious to 
growing drops ； and this is olmously catised by the acrid 
ammonia present in nnfermented dung, which is driven off 
during the process of fermentatioii. When dung, therefore, is 
allowed to ferment previously to being spread on the land, the 
greater part of the soperfluons ammonia is evoked, while 
another portion of it is not only rendered innoxious, bat highly 
beneficial, by combining with humin, very soluble in water, 
and highly nutritious to growing plants. 

On Uie Bame principles, the proper appKcation of lime may 
be ascertained, a sa^ect of gtekt interest to the practical 
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&nner, who, from a want of acquaintance with agricultural 
chemiatrj, often apples lime to great detriment and loss, and 
may in the same yrsy withhold it when it might be easily and 
cheaply obtained, and prove of great benefit To mix lime in 
a coopnpost beap, for example, with aUeniate layers of rich loamy 
earth, and wi(h dung containing little fresh vegetable matter, 
as is not uocommonlj done, is a very wasteful practice, pro* 
dnctiFe of no benefit, for the lime being greedily absorbent of car- 
bonic acid gas, which is always present in sudi cases, either in a 
free state, or as one of the chief constituents of huinm, thb gas 
is taken \xp 9 to the great impoverishment of the compost, while 
the carbonate of lime or chalk thiis formed is insoluble, inert, 
and only asefiil as a pulverizer of the soil. The portion of the 
nseful combinations of humin with lime, which under sacb cir- 
cumstances maybe formedyis too small to counterbalance the loss. 
It is only, therefore, when, soils contain much peat earth, or 
undecorappsed vegetable substances, that lima can prove very 
beneficial by hastening their decomposition. To dress rich 
loamy land with lime, as we have sometimes seen done, must 
be little better than madness, unless the land is foul, as shall be 
presently explained. 

The next subject connected with agricultaral chemistry, 
which we shall notice by way of iUustratioQ, is the recently 
discovered one of tb^ excremeatitious matters which all growing 
crops discharge into the soil, and which necessarily tend to 
detedorate it from bearing successive crops of the same Ictnd. 
Bragmans, Mirel, and more lately, M. Macaire, of Genera, 
proved by experimeul, that plants, like animals, do not appro- 
priate and assimilate "1 the nourishment they take, but have 
the means of separating what is useful and rejecting what is 
useless, throwing off ^Qperfluous water and gases by their 
leaves and a sort of slime into the soil, such as may be seen 
仏 ，- to the root fibres of hyacinths growing in water 
" M. de Candolle admits," says Macaire, " thatever^ 
ejecting all tbe moisture that extends to the roots, 
。t fail to eject also such particles as do Dot contribute to 
Bhment Thus when tbe sap has been spread by circuk^- 
tion tbroagbout the vegetable, elaborated and deprived of a 
great quantity of water by the leaves, and then Tedescending 
bas furnished to the organs all the nourishment it coutaine《 
there must be a residue of particles which cannot assimilate 
with the vegetable, being improper for its nourishment 
de Candolle asserts tiiat Uiese particles, after having traversed 
the whole system without alteration, return to tbe earth by tbe 
rooUt and thus render it less proper to sustain a second crop of 
tbe same family of vegetables, by accumulating soluble sab- 
stances that cannot assimilate with U*" It is, however, possible 
to imagine, that so far from injuring, these same excrements 
may iurnisli wholesome and abundant nourishment to other 
sorts, of plants of different fapiilies. 
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The chemical consequences of these facts are found in con- 
nection with some of the most important processes of farming, 
and explain much that before th&i discovery was exceedingly 
mysterious and iDcomprehensible, giving rise to numerous 
theories, fancifiil, useless, and often tending to mislead in prac - 
tice. TTie chief farming processes affected by the discovery of 
the excrementitious discharges into the soil from growing crops 
are the rotation of crops, paring and burning, following, irriga- 
tion, and draining. 

On the principles adrocated by De Candolle, and expert 
mentally proved by Macaire, all the seeming anomalies hitherto 
difficult to be understood with respect to the rotation of crops 
are easily explicable. It has been known for ages to practical 
men, that good crops of the same kind could not be obtained 
from the same piece of ground, season after season; though 
this does not arise, as was formerly alleged, from the food in 
the soil being exhausted, since all plants feed nearly alike, but 
from the excrementitioas slime, which acts upon the same sort 
of plants that produce it, as a slow poison. Thus the slime 
from a crop of wheat will greatly injure another crop of wheats 
while it may do little harm to potatoes or beans ； and the slime 
from beans will injure a second successive crop of beans, while 
it might do no injury to oats, barley, or clover. 

Paring and burning, again, has been reprobated by most of 
the agricultural chemists, and more than one bill has passed the 
legislature to prohibit the practice, under penalties aft high as 
Jten pounds per acre, under the notion that it destroys the vege^ 
lable portion of the soil, which is Uie richest in nourishment for 
growing crops. That it does so to some extent there can be 
little doubt, and no fanner in his senses would pare and burs 
auy rich, loamy land, unless he had good proof of its being 
greatly contaminated by the excrementitious matter of previous 
crops. The question in all cases would be, whether the freeing of 
the soil from this matter will compensate for the loss sustained 
in the process by the destruction of loam, a loss only replaced 
by a small quantity of ashes, which, indeed, are most commonly 
supposed to constitute the whole benefit of paring and burning. 
It is not a little remarkable, that Dr. Home approaches the 
very confines of the discovery of excrementitioas dischargeB, 
when, in treating of paring and buraing, he says, " farmers 
ibink it acts by dispelling a sour juice which land has con- 
tracted ftom lying long untilled ； and it is found that the 
greater the quantity of roots, as happens in land which has 
been long untilled, the more benefit arises from the burning. 11 
That 18, the herbage of old pastures has contaminated the soil, 
till it i& rendered infertile, but its fertility can be restored by 
burning out or otherwise expelling " the sour juice" or excre* 
mentitious slime. 

Fallowing, by which we mean summer fallowing, is au^ 
other of the processes found to be practically useful, though it 
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is denounced by, we believe, all the chemical writers, from the 
Abb6 Rozier to De Candolle, as similarly wasteful and destruct- 
ive with paring and burning. The Carl of Dundonald says, 
that " by fallowing, not only one year's rent and labour are 
lost, bat likewise the vegetable matter contained in the soil is 
thereby less fit to promote the growth of subsequent crops." 
His lordship was of opinion that green crops are more econo- 
mical and beneficial to subsequent crops, because if ground 
receives benefit from being overshadowed, the same ground 
most receive injury by a direct contrary treatment. Sir H. 
Davy is still more inimical to fallowing. Mr. Brown, of 
Maxkle, again, whose practice is generally as excellent as his 
reasonings are faulty, considers fallowing as indispensable in 
wheat fanns, though the only benefit he ascribes to it is the 
destruction of couch grass and other weeds. On strong clays, 
a correspondent of Sir John Sinclair says, u naked fallows 
ererj fourth year can alone enable the farmer to pay a high 

The chief benefit of fallowing is the exhalation of the excre- 
mentitions matter in the soil, by taming it frequently over and 
exposing it to tbe summer sunshiDe. Winter fallowing, that is, 
allowing land to lie rough ploughed during winter, can do little 
good, in consequence of the want of warmth, not less than the 
want of power in the sud^s light, which is proved to have much 
efiect in decomposing vegetable substances. Florists practi* 
cally understand the process of fallowing, even better than 
faitnen, being exceedingly carefbl in turning over their mixed 
soils, in order, as they not incorrectly express it, to sweeten them. 
Fallowing, in a word, is a slow method of paring and burning, 
almost as effectual as this process, and without destroying the 
richness of loam. 

It is but right to mention here, that in the Quarterly Journal 
of Agriculture for September, 1834, a practical writer has 
brought forward a number of facts which he alleges to be con- 
tradictory to these views ； but any unbiassed reader who 
chooses to examine these facts, will see that every one of them, 
without exception, tends most strongly to corroborate the pre- 
ceding explanations. For instance, he tells us, that old pas* 
tores are improved by being broken up, that is, by opening the 
rar&ce of the sward to permit the exhalation ； that on newly 
broken up soil, "first crops are always luxuriaDt," and that 
"the succeeding crops get worse and worse ；' 99 that in a garden 
of light soil which bas been ridged up for the winter, the cen- 
tres of tbe ridges bear stronger plants than the intervals ； and 
that" the top spit" of all land is " the richest and most suit- 
able for plants." No stronger illustrations of the truth of our 
wiewB could be adduced, than the facte of this objector, who is 
liimself, besides being a practical man 9 a most imaginative and 
sturdy theorist, as practical writers (be it remarked) most usually 



96 



AQRICULTURAL CHEMISTRY. 



are, when they v^ulure upoa the difficult ta«Jk of assigniiif rea- 
soaa for tkeir praoiice% which ia as much out of Iheir Uoe as 
practice i 霧 usually out of the line of mea of science. 

A no less effeciual means of purifying land from excremen* 
iitious discharges is by tbe circulatiop of water in the importr 
aot processes of drabicg and irrigation. Slugaant water is 
allowed by all writers^ both practical and theoretical, to be one 
of the worst evils tbiiut affect land ； meaning by stagnant water, 
moifttwe when found in such porti 如 s as to be distinguisbed 
from the soil wbioh it moistens. But previous to tbe discovery 
of the excrementitioHfi discharges of growing crop», the evU 
of stagnant moisture was not understood, and ascribed ta all 
soris of vagiie and unsatisfactory causes. " Tberei is no^" i 
Dr. Home, "a greater enemy to vegetation tbau too 
n»ai8tuTe in tbe soil." Farmers express the offsets of wa 
by 8aying that it sours the ground. Tbe natural effeofe of 
aiagnating water I take to be, its putting an entire atop to 
the admission, and consequently to the influence of the air. 
" Water," says Ube Earl of Dundonald, " constitutes tbe chief 
food of plants. Certain degrees of cdid prevent the absorp* 
tion of water by vegetables* Water, during tbe continuuee 
of such degrees of cold, is of no service; its presence al 
Iboae times generally proves inimical." He adds, " the at- 
tention of Uie farmer should not be called away to. oilier 
objects, audi as the irrigation of meadowy until he has re^ 
lieyed his. lands of the injurious surface water, and laid them 
sufficiently dry." His lordship, it appears from this, was not 
aware that wet lands are practically found to be as much 
benefited by irrigation as those which are dry, an effect which, 
previous to the discovery in question, could not be accounted 
for on any known principle. 

SiYen a veiy recent writer of shrewdness and intelligence, 
Mr. Hayw&rd, ascribes the effects of circulating water chiefly^ 
if not altogether, to manure. "To shew," he says, "the 
beneficial effecU of top-dressing, I took a field of pasture 
land of about twenty acres, a strong yellow or foxy clay. It 
lay on the side of a hill, and.wa» very wet and pgaeby, par* 
ticularly during winter; had b^en generally cat for hay, al* 
though it seldom produced more tbao three-fourihtt of a load 
per acre, and this not until the end of July. I drained it, by 
cutting a ditch at the upper side, deep enough to got below the 
stratum of clay, which in sow places was upwards of fire 
feet) turning the water down the sides, and gave it a top dress' 
ing of scavenger's manure, the oleansing of the town slreela. 
The year after, it produced me a load and a half per acre in tbe 
middle of June, and a second crop of three-fourths of a load 
the beginning of September ； and this it continued to do, vavp 

' See Quarterly Journal of Agriculture for June, 1834, pp* 46, 47V 53； 
by Mr. Hawkins. 
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ing a little, more or less, according only as the seasons were 
wet or diy* w Now it is very evident that the top-dressiilg was 
nothing in comparison to the draining, by which the accumu - 
lated excrementitious matter was carried out of the land with 
tbe previously stagnant water which held it in solution. 

It must be obvious, from the views already stated, that the 
proper irrigation of any land must be veTy beneficial ； but this 
ean only be done when it is covered with a sward of grass ； for 
in the case of ploughed land, the circulating water would carry 
with it a portion of tbe loam so indispensable for the nourish- 
tuent of growing crops. 

Amongst the strongest proofs of the effects we have attri- 
buted to irrigation, is that already mentioned of the process 
being beneficial to wet soils. Another very strikiDg one, and 
altogether at variance with the common opinion, is that the 
water employed in irrigation, in order to be useful, must be 
pure and not loaded with mud and other feculence, it being 
practically ascertained that muddy water, such, for instance as 
that of rivers during floods, and more particularly what has 
been previously used in irrigation, injures more than it improves 
land over which it may be made to float. This is very well 
known in the instance of what is termed warping on the Hum- 
ber, where the occurrence of a land flood spoils the warp. The 
instance of tbe fertilizing properties of the inundation of the 
Nile, which may be alleged, in opposition to these views, to be 
inyariablj ascribed to the mud deposited by the waters, we do 
not profess to be competent to explain, from not being suffi* 
cienUy acquainted with the facts. In the case of old mossy 
permanent pasture, irrigation would be certain to treble the 
value of the grass. The application of liquid manure from 
common sewers and the like, acts by supplying plant food, and 
forms do objection to our views. 

It would be no less wrong, however, to ascribe all sterility 
to the existence of excrementilious discharges, than with 
the old lady, in Miss Edgeworih's "Patronage," to ascribe 
all diseases to eating strawberry ice. Among injurious sub- 
stances in soils, iron, in some of its forms, is one of the most 
common, as was first discovered by Dr. Home, tbe father of 
agricultural chemistry. " I took," he says, "one pound of good 
rich mould and mixed it with a drachm of salt of steel, (copperas 
or sulphate of iron,) put it into a pot, and sowed some grains of 
barley in it in the beginning of May ； some of them shot up 
about an inch, looked very ill coloured and sickly, and then 
died ； while other grains in another pot, filled with the same 
earth, throve veiy well. If this poison," he adds, " can admit 
of a care, I imagine it is only to be found in lime or marl, which 
will attract the acid from the iron, and make it, at least in a 
great measure, indissoluble in water." 

This is an excelteitt illustration of the benefits derivable from 
VOL. I.— N. 8. H 
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agricultural chemistry, of which Sir H. Davy gives a later ex- 
ample ： 一 " A soil," he says, "of good apparent texture, from 
Lincolnshire, was put into my hands by Sir Joseph Banks, as 
remarkable for sterility. On examining it, I found that it con- 
tained sulphate of iron, and I offered the obvious remedy of 
top-dressing with lime, which converts the sulphate into a ma- 
nure." That is, as we see Dr. Home has just said, the lime 
combines with the acid, forming sulphate of lime or gypsum, a 
well known manure, and the iron is rendered insoluble and 
thereby innoxious. 

Having thus given a few illustrations from the agricultural 
chemistry of growing crops, such as appear to us very striking 



shall now very briefly notice a similar application of chemistry 
to the treatment of domestic animals ； and we do so the more 
willingly, that recent discoveries are no less remarkable in this 
department than in the instances which ha?e been above ad- 
duced. 

It has long been known to chemists, that starch is the chief 
ingredient in all nutritive vegetables, but though it would not 
answer ou that account to feed animals on pure starch, because 
it has not bulk enough to fill the stomach, yet there can be do 
question that the greater portion of the starch contained in 
vegetable aliment ought to be, if possible, extracted, and made 
available as nourishment. Coru, for example, potatoes, and 
other articles of food given to animals, contain various propor- 
tions of starch, which cannot be sufficiently developed without 
some artificial process besides what is effected by the mastica- 
tion and digestion of animals. 

According to the recent microscopical discoveries of M. Ras- 
pail, and chemical investigations of M. Biot, the grains of 
vegetable fecula, and even of starch itself, consist of an enve- 
lope, and a kernel termed dextrine, from its polarizing light 
towards the right, and that in this dextrine chiefly the power 
of nutrition is contained. The envelope of the dextrine there- 
fore requires to be ruptured, in order to give the animal stomach 
power over ibe whole nutriment, an effect which can only be 
produced by the influence of heat. 

By the farmer it is seldom attended to, though of great im- 
portance, to prepare the food intended for working horses in 
such a manner as may allow them quickly to satisfy their hun- 
ger, that more intervals may be allotted for rest during the in- 
tervals afforded from labour. It has accordingly been proved 
to be advantageous to have all their food crushed in a mill, or 
broken by being passed through rollers. The Earl of Dun- 
donald says, there is great reason to believe that the most ju- 
dicious method of feeding horses or cattle with corn, is to give 
them malted instead of raw grain ； and that barley boiled in 
sea water, or with a due proportion of sea salt, is a good sup- 
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per for hard working horses. But if this is considered of so 
much importance in the case of barley and other corn, of how 
much more benefit must it be to boil potatoes or carrots, in 
which the dextrine, while raw, is enveloped in a tough indi- 
gestible corering. We are not aware of any direct experiments 
on the comparative value of raw and boiled grain as given to 
horses or other cattle, bat a series of very conclusive experi- 
ments were tried by M. Reaumur upon poultry. His details 
are much too voluminous to be given here, but the results in 
the instance of barley will prove the great saving that will 
accrue by giving it in a boiled state. Fowls, it is stated, which 
would have eaten two measures of dry barley in one day, ate 
but three measures of it when boiled ； but ten measures of 
boiled are produced from four measures of dry barley, and 
therefore three measures of boiled are the equivalent of no more 
than six-fiflhs of a measure of dry barley; consequently the 
expense in dry barley is to that of the boiled as ten to six, or 
as five to three, or, in other words, two-fifths of tbe grain, is 
saved by boiling it' 

This extraordinary effect, however, was accounted for by M. 
Reaumur, wholly from tbe increase of bulk by boiling ； while 
tbe discoveries of Raspail and Biot shew that the increase of 
balk is owing to the evolution of the chemical principle dex- 
trine, by the heat bursting its envelope. 

In the disorders of cattle, some knowledge of chemistry is 
no less important. Animals which chew the cud, such as 
cows and sheep, are very apt to overgorge themselves with 
green raw herbage, and as the heat of tbe paunch! where this is 
in the first instance stored up, causes it to run into rapid fer- 
mentation, a great deal of gas, chiefly carbonic acid gas, is 
evolved. By this gas the paunch is distended, and should the 
fermentation continue, the stomach may be ruptured, and the 
animal may die. Many a valuable creature, says Mr. W. Haw- 
kins, has perished in this way, whose life might have been 
saved, if the owner had been chemist enough to know what 
wonld stop the fermentation. The most effectual chemical 
agents for this purpose are stininlants 9 such as turpentine mixed 
with oil, or where this is not at hand, any sort of spirits, beer, 
wine, pepper, or mustard diffused in water, or even salt brine. 

The preceding are a few, among numerous others, of the 
more remarkable instances which have occurred to us as illus- 
trations of the importance to practical fanners of a knowledge 
of agricultnral chemistry. At the same time, while we are of 
opinion that chemistry renders important benefits, and that it is 
calculated to confer still greater when its researches, enlightened 
by the progress of science, shall be more particularly directed 
to agricnlttire, we cannot help forewarning the farmers of the 
abnse which is made of the term "chemistry," and cautioning 
them not to place a blind confidence either in all works which 
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bear that name, or in all those who assume the title of chemista. 
Chemistry bas its adepts and its empirics, as well as other 
sciences ； and the farmer might easily ruin himself, and be- 
come the laughing-stock of his practical non-chemical neigh- 
bours, were he to regulate his operations, or ground their pro- 
bable result, on theories devised in the closet, or on the minute 
analyses of the laboratory. 

What is altogether novel, if at variance with long tried ex- 
perience, even though it may appear very advantageous, ought 
not to be introduced without great circumspection and caution. 
Prfevious to any change of what exists, 一 to any alteration of 
what already prospers, 一 to any derangement of a course of ope- 
rations under the idea of improving them, experience more 
extensive than a garden trial or a laboratory analysis ought to 
sanction the decided benefit of the projected innovation. 

In ddault of such indispensable, salutary, and prudent pre- 
cautions, which the agricultural theorist denounces as ignor- 
ance, prejudice, and obstinacy, the most prosperous farm may 
soon be seriously injured, and the farmer bankrupted. The 
agriculturist, when misled by theory, wanders for a time in 
doubt, darkness, and uncertainty ； and after ruinous experi- 
ments, is glad to go back to his former empirical practice, and 
abide the taunts of those whom pseudo-science never taught 
to stray. 

While, however, we may in some measure admire and com- 
mend the prudent circumspection of the farmer, who, almost 
inaccessible to new ideas, introduces no innovation till it has 
passed the ordeal of experience among his neighbours, we can- 
not hesitate to blame the obstinacy of him who rejects, without 
examining, all the improvements proposed to hira, merely be- 
cause sacb are innovations ； for whoever does not keep pace 
with the progress of improTement, will most assuredly be soon 
left behind, as happened in a striking instaDCQ to the inventor 
of the steatn-boat, Mr. Henry Bell. We have more than once 
seen his original boat, the Comet, working her tedious way up 
the Clyde at two or three knots an hour, while the newer boats, 
improved upon the original, shot far ahead, and ultimately left 
the ingenious inventor without passengers. In a similar way 
will the farmer be left behind, who, rejecting the ideas and im- 
provements derived firom agricultural chemistrj, may be seduced 
by the specious plausibility of old Jethro Tull to give up 
manuring his land, and to depend wholly on repeated plough- 
ing8 and horse-hoeings. These are, out of all question, excel- 
lent in their place, and indispensable in good farming ； not 
because, as Tull alleged, they fit the particles of earth to be 
taken up by the roots of plants, which has been demonstrated 
impossible, but chiefly because thev expose a greater portion of 
tbe soil to the influence of air and light, and consequently to 
the evaporation of Uie poisonous excromcntiUous. matters 
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thrown into the soil by growing crops. By persisting in TulPg 
practice of ploughing and horseshoeing without manure for a 
series of years, a ftnrmer, unless his soil was previously very 
rich indeed, would be as certainly left without produce, as Mr. 
Bellas steam-boat was left without passengers* 

The agriculturist is therefore placed between two rocks ； on 
the one hand, that of blind credulity, wbicfa risks his capital in 
the inlrodnction of hazardous innovations, and on tbe other, 
that of obstinate mistrust, which undermines the prosperity of 
his farm, by preventing the trial of methods suggested by 
science as cap^le of improving it, and of increasing his crops. 
Genuine wisdom, therefore, must obviously consist in taking a 
lively interest in all discoveries, and considering these with 
due attention, in making trial of every thing having the sanction 
of experience, or the testimony of practical farmers in its f&- 
Toor ； but not to adopt as a method of operation any that has 
not undergone the test of a sufficiently extensive trial. 

It is very evidently impossible for the agricultural chemist to 
unite in bis laboratory all the elements of calculation which 
the practical farmer must lake into account, before he decides 
on any subject. The implements to be used, tbe expense of 
labour, the interest of capital, tbe facilities of marketing, the 
peculiar taste of consumers, and the nature of the soil, are all 
data indispensable to be known, weighed, and calculated, and 
tbe practical farmer alone is able to procure sufficient informa- 
tion, in order to obtain results on which to ground his decisions 
and lake hi» consequent measures. 

" It may be asked, w says Mr. W. Hawkins, " shall chemists 
and recluse philosophers teach farmers how to farm ？ Is it 
not supposed that men who have passed their whole lives in 
tbat pursuit understand it belter than any body else ？ Most 
unquestionably they do. Sir Humphrey Davy would, most 
likely, have made a bad farmer. There are a thousand import- 
ant considerations connected with farming, of which he was 
probably ignorant ； but still he ascertained, in a manner clearer 
than had been done before, the principles which regulate the 
application of quick lime as a manure. And it does so hap- 
pen, that many of our usefxil discoveries have been owing to 
men not connected in practice with the art to which their dis- 
coveries were applicable. Arkwright was a barber, Dollond 
was a silk-weaver. The compass, the chronometer, and the 
weather-glass, three of the greatest helps to navigation, were 
all discovered by landsmen." 

Taking into consideration, therefore, the subject under fe- 
view in its whole extent, there appear to be the two distinct 
objects of the scientific chemist and the practical farmer ；— 
the chemist proposing, and tbe farmer judging and deciding. 
What appears most advantageous to the agricultural chemist 
may not be so to the practical farmer, because the chemist con- 
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suits nothing but science, while the farq^r is acquainted with 
existing circumstances, compares the expense with the probable 
profit of the improvement, weighs the re»ult of the previous 
and the proposed process, and grounds his decision on a multi- 
tude of facts and circumstances which the chemist can rarely 
know, and slill more rarely is able to estimate. The agrkml- 
tural chemist and the practical farmer, accordingly, have it in 
their power to render mutual assistance to each other ； but in 
order to do so, it appears necessary for each to confine himself 
witbin the limits marked out by the nature of his respective 
knowledge and study. Any inversion of this ordar of things 
cannot fail to produce confusion, and lead to results ruioous to 
prosperity and discreditable to science*. 



ON THE EVIDENCE OF SCIENTIFIC MEN BEFORE 
LEGAL TRIBUNALS. 

The opinions delivered by men of deep research in tbeir own 
peculiar departments before legal tribunals are daily becoming 
the theme of wonder and ridicule to the public at large. 
Scarcely is there a trial involving a great question, that ought 
to be solved by those who have studied the points connected 
with it most deeply, than there is a collision of evidence, 
amidst the mockery and the sneers of the barristers, whose ob* 
ject is, of course, to win the cause and not to arrive at truth. 

The conflicting testimony of medical men upon the subject 
of insanity, has tended to show that the judgment formed by 
persons of common sense, perfectly impartial, is quite as 
valuable and as much to be relied upon as the professional 
scrutiny of those who declare that they devote themselves to 
the examination and to the treatment of the insane. But medi- 
cal evidence has unfortunately been long at a low ebb, and 
solicitors have every reason to believe that they can purchase 
it at graduated prices, and when we see the cases which have 
been subjects of the law courts, we cannot much be surprised 
at it. We find, for instance, such a trial as that which was 
brought by the widow of Mr. Kinnear, the banker, to recover 
£2000 from the Rock Assurance Company, in which six medi- 
cal men, two of them physicians, after a careful examinatioa of 
the dead body, pronounced upon the cause of death; while on 
the other side surgeons of eminence who had not tbat advantage, 
asserted that it must have been by poison, without assigning 
any other reason than' that they were not satisfied with the 
opinions of the six other gentlemen. 

We may possibly find some excuse for the difference of views 
upon subjects which axe somewhat speculative, and that require 

* Cbaptal's Chimie appl, aux Artes, torn. i. Prcf. 
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rather the exercise of tbe reasoning faculties than of the senses; 
but what are we to 6ay of the practical chemists of the day i who 
should take nothing for granted, who ought to be guided solely 
by experiment, whose manipulations should prove the truth of 
their views. Yet the opinion is now toleiably prevalent that 
no reliance can be placed upon them, for we find their evidence 
upon matlere of fitct diametrically opposed to each other. We 
constantly observe in the daily press Uiat upon a trial Professors 
A,B,Cwere for the plaintiff, and D,E,F were for the defendant, 
assuming as a fact that, Uiat if subpoenaed by the plaintiff, 
D, E， F would have been his witnesses, and A, B, C those of 
tbe defendant, and that there had been a struggle not to anive 
at truth, or to tell all that was known, but that the party who 
paid for the evidence was to have the benefit of every thing 
that could be found in his favour, and all that appeared preju- 
dicial was to be carefully kept back. At the same time, we are 
prone to believe that not one of these Professors would be 
tempted by any sum to a deliberate falsehood ； but they allow 
themselves to be biassed by their clients, they have taken up 
a one-sided opinion, and even should they in the progress of 
their inquiries find they laid hold of a wrong idea, they think 
they are bound in honour to go on in the path in which they 
have cotnnienced their journey, and try to prove it to be the 
only one. that leads to truth. 

That cnndessness— we must not call it ignorance 一 sometimes 
leads the puUic to undervalue the opinions of scientific cbe- 
miste, we must concede. The late case at the Excise Office is 
an instructive one. We find two of the first chemists asserting 
that in a certain liquid there is not the trace of spirits, and we 
find Dr. Ure showing by analysis that actually three-fourths of 
tbe fluid is spirit. A case has just occurred which has involved 
some rciy interesting questions, and two of our most distin* 
gaished chemists were employed, Dr. Ute and Mr. Phillips, 
against each otl^er ； and whilst it was a singular sight to see 
two such eminent men brought into collision with each other, 
each anxious to show the superiority of his own views, it led 
rather to the conclusion that science was a marketable commo- 
dity, which might be brought to assist those who could afford 
to pay her handsomely. 

Mr. Brookes, the proprietor of an estate at East Cowes, in 
the Isle of Wight, had embarked a large sum of money in an 
extensive speculation for the building of numerous villas. He 
considered himself foHunate in having found brick-clay upon 
tbe property, and commenced the manufacture of bricks upon a 
large scale. He baked them in clamps instead of in kilns, which 
latter are preferred by most brickmakers, because there is less 
waste, less fuel consumed, and the bricks are sooner burnt A 
clamp is thus formed : its foundation is of dried bricks just 
made, upon which the bricks to be burnt are built up tier upon 
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tier ； between each layer of bricks are two or three inches of ， 
cinders, from which the ashes have been sifted, and to which a 
the technical term breeze is applied. The fire-place and its ？ 
flues are constructed differently, according to the wish either to i 
dry the bricks speedily or slowly. As the combustion goes for- ， 
ward, emanations and effluvia are, of course, given forth. Mr. 
Banrell, the proprietor of East Cowes Castle, who was the im- 
mediate neighbour of Mr. Brookes, found these vapours not 
only disagreeable to the senses, but laboured under the im- 
pression that they were highly destructive to the vegetation, and 
that they had most decidedly injured his plantations. He ac- 
cordingly obtained an injunction from the Lord Chancellor ^ 
against Mr. Brookes, the consequence of which was, the clamp 
was extinguished, and a most serious loss sustained. - 

Litigation having once commenced, it was carried on with -、 
most energetic decision by both parties. Chancery suits sprung ^ 
from it, and, after various bearings on both sides, the Lord 
Chancellor referred it for arbitration to Mr. Swanstone y an erai- ^ 
nent Chancery barrister. ^ 

Both parties seemed determined to carry on litigation regard- '； 
less of expense. The proprietor of East Cowes Castie called ^ 
witnesses to prove the injury his trees had sustained. As ii o 
has been a generally received opinion that the ordinaiy vapour 
from a brick clamp in action has no injurious effect, it .was ne* 
cessaly to prove that there was some unusual circumstance at- 
tendant upon this clamp, and Professor Phillips gave evidence 
that the breeze employed by Mr. Brookes differed from that ^ 
which is usually burnt, and that it contained sea salt; this be- 
coming decomposed at a high temperature, gave forth hydro- 
chloric acid, which produced the deleterious effect complained of. 

This argument created considerable interest, and evidently 
much influenced the arbitrator. Dr. Ure, however, not only 
exposed the fallacy of the doctrine, but showed by actual ex- 
periment that the temperature was not sufficient for the evolu- 
tion of the gas, but that from the clay ammonia was given out. 
The two learned chemists insisted upon these most contradic- 
tory opinions, and the arbitrator was sorely puzzled between 
them. 

Botany was called in to lend its aid to solve the problem. 
Dr. Sigmond and Mr. Rogers gave it as their opinion that the 
trees which were declared to be destroyed were unhurt, and 
that their apparent unhealthy state was to be attributed to their 
exposure to the south-west blast, which his a striking influence 
on vegetation throughout the Isle of Wight All evidence, 
however, was of little avail ； the arbitrator could arrive at no 
decisioo after the big war of opinion of the chemists, he con- 
demned each party to pay his own costs, and dismissed the 
case. Nearly five thousand pounds have been spent, both par- 
ties are dissatisfied, the cbemisls nxe laughed at, and bad tbd 
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arbitrator gone down to the Isle of Wight on the day he gave 
his undecisive opinion, after six months' deliberation, he would 
have found the trees whose supposed decay had been the cause 
of the conflict, in fall bloom and beauty, and the vegetation 
even more luxurious than it had been in former years. 



SKETCHES OF CONSTANTINOPLE. 

In sailing through the Straits of the Dardanelles, it is not until 
the promoutoiy of the Golden Horn is doubled that all the 
beauties of ConstaDlinople, Pera, the Bosphorus^ and Scutari 
burst suddenly upon the view. The beauty of the scene almost 
rivals the atlractions of fairy land, and the beautiful combina- 
Uons presented by groves and bowers of orange trees, roses and 
jasmine, cypress and plaue trees, surrounding the gilded and 
glittering minarets of the mosques, comprise altogether an apt 
realization of the splendours of enchantnient. Curtains of 
roses hang from the trellis work and walls of the numerous vil- 
lages, palaces, and habitations which occupy the whole line of. 
scores on the Bosphorus, while the surface of the channel is 
covered by the graceful and light caiques which flit in all direc- 
tions, and ply between the opposite shores of Europe and Asia. 
Ships arriving from the Archipelago sail close under the high 
walls of tbe seraglio garden, which is separated from the sea 
only by a narrow wharf, and so deep is the w ater, even close 
to the shore, that the main yard of large vessels scarcely clears 
ihe houses. Every portion of the two coasts is covered with 
gardens and villas, and those situated near the water have an 
arched entrance in the wall for the admission of caiques, by 
means of a small canal leading into the courtyard irom the 
stream. 

This form of light boat or cauoe, called a caique, is of the 
same description as the Venetian gondola, and glides equally 
softly and noiselessly through the waters. It is of a long and 
narrow shape, with a high prow, being painted black on the 
outside, with a stripe of bright red inside tbe stem, and is 
ornamented with carvings of flowers, foliage, and every variety 
of device, excepting the human figure, which is forbidden to 
be pourtrayed by ihe Mahommedans. The bottom of the caique 
is covered with rich Persian carpets, and on these recline 
the persons to whom the boat belongs. It has do keel, and is 
rowed by paddles, long, and broad at tbe blade, sometimes by 
one or two, but more generally by three rowers. Some of the 
ministers of tbe court and other distinguished personages keep 
superb caiques, rowed by eight, ten, and even twelve men ; 
but these boats, although very gorgeous, want the. grace and 
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neatness which distinguish the smaller vessels. The dress of 
the boatmen is always of pare white, with a fez, or Turkish ' 
cap, just large enough to cover the crown of the head. At s 
each stroke of the oar they utter a peculiar sort of note, or » 
word, which regulates the time, and this is considered a neces- 
sary accomplishment of every boatman. 

The walls of Constantinople are tripled on the landward 
side, having a ditch between each ； and from the nuuierous 」 
fragments of granite and marble columns, many of them bear- 
ing inscriptions, everywhere mingled with the masonry, it is 
evident that the fortifications were built of the remnants of the 
ancient capital. They appear in some spots to be very rain- 
ous， and in many places are thickly overgrown with ivy. 
Frowning over these, towards the sea, are the Seven Towers, 
a formidable state prison, which may be considered astbe Bas- 
tile of the East. These clusters of forts were originally five in i 
number, and were at first erected by the immediate successors 
of Constantine^ to strengthen the fortifications at one angle of 'i 
the wall which surrounded the city, but Theodosius had i 
erected an arch flanked by two towers, to celebrate his victory i 
over Maxim us. The structure has since borne the name of \ 
the Seven Towers. Each tower is about 200 feet high, and of \ 
vast solidity, as the ruins of one of the most ancient, which \ 
fell in 1768, sufficiently testify. The walls which inclose them i 
are double, and enormously thick, being built of immense 
blocks of solid stone ； and, until the invention of gunpowder, 
were justly deemed impregnable. This once redoubtable for- 
tress is, however, rapidly falling to decay, and a slender garri- 
son are now its only occupants. If we are to believe the old 
traditions, although many of them are evidently pure exaggera- 
tions, the interior of these towers have been the scene of the 
most revolting barbarities. An aperture is entitled " the well 
of blood," which is said often to have overflowed with human 
gore ； and a little court is pointed out within the precincts of 
the building, which is believed frequently to have contained a 
pyramid of human heads, so high that, standing on its summit, 
one might look over the walls, and behold the expanse of the 
sea of Marmora. 

The palace is flanged towards the sea and in the direction of 
the Dardanelles with a very high wall, which continues for two 
or three miles, embracing in its inclosure the gardens of the 
seraglio and all the buildings belonging to it, and is lost finally 
in the south side of the city, which extends for miles in the 
above direction. This wall is surmounted with a parapet, and 
affords passages from the terraces for descending into a boat. 
Near the gate of the seraglio stands a large house, which is 
pointed out as the prison in which the rebellions pachas were 
wont to await the sentence issued against them by their impe- 
rial master ； and here, too, was it carried into effect, whether it 
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was imprisoiuMai, or if tMniiabment, he was here shipped on 
board llie vewel defllined to carry him into exile ； or if cod- 
demaed to death, it was here the bowstring was applied. 
Beoce this entrance is known by the appellation of the Pachas' 
Gate. A little further on is a email low door in the wall, 
scarcely high enough lo admit an ordinary sized man. Through 
this narrow portal the slaves purchased for either tbe sultan or 
sultana are conveyed into the palace. It is through this open- 
ing also, if report speaks true, that the victims of jealousy and 
revenge are bonie to meet their cruel fate, by being cast into 
the Bosphorus. In the palace of the Beschititasch^ there is a 
contrivance which may easily be imagined to serve tbe same 
purpose, for on raising a large square trapdoor in ihe floor, the 
sea is seea flowing deep and green beneath tbe pavement of 
the gallery. Imagination makes the unanswered inquiry, over 
how many victims has this barrier closed for ever ？ 

The other buildings of note observable in sailing up the Bos- 
phorus are the recently erected palace of the sultan, built on 
the Asiatic side of tbe channel. It consists of a long range of 
magnificent buildings, painted a rich colour between fawn and 
yeDow, picked out wilb white, and profusely ornamented with 
gilding. The interior displays a singular mixture Qf European 
and oriental luxury. The old castle of the J anissaries, is the first 
fortress which the Turks possessed in Europe. It lies opposite 
to tbe beautiful valley of sweet waters of Asia, where the 
saltan has a kiosk, and hither, in summer, parties of pleasure 
make their favourite resort. This dale is named the Keatband. 
In the castle of the Janissaries above meDtioned, any one of 
that order who was condemned to die, was confined until the 
appointed hour, when he was led through a low archway open- 
ing on the sea and decapitated, his body being thrown into ihe 
sea. A long gun, standing by the side of the gate, was fired at 
tbe same moment, and gave notice of the execution of his sen- 
tence. The seraglio is inclosed in a double court, the first 
formed by the sultanas gardens, the inner gate, tbe grounds of 
the serai barracks, stables, and a portion of the outer wall. 
Within a niche on the left band side of this entrance, the heads 
of rebellious pacbas and other traitors are exhibited to the 
people ； among tbe later are those of AH Pacha, with bis sons, 
Mouchar and Veli. Proceeding towards the entrance of the 
Bosphorus, stand the two castles of Europe and Asia. These 
two outward are called Anatole and Broumellj. They are 
studded with embrasures and loopholes, the walls of the de- 
fences being tarreled with brick, and whitevvasbed. Other 
forts in tbe same style appear on each side, and look formidable 
enough with their long guns lying on the ground without car- 
riages, and sweeping the surface of the water from shore to 
shore. Proceeding up the channel, which is not more than 
half a mile wide, are various buildings, government warehouses. 
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palaces, and public edifices for military or other establish- 
ments ； the cliffs are high, but not very commanding, in some 
places composed of rock and rugged stones ； on others are 
groves of wood and trees of different species, the most pTomi- 
nent of which, and Bpread in every direction, are tbe cypress, 
plane, and myrtle. Evergreens also cover innumerable walls 
and buildings, the high mountain ground forming terraces and 
plateaus on which are villas, country houses, and palaces, occa- 
sionally relieved by white spires, and miparets. Among the 
palaces there are many resembling Indian pavilions, but gene- 
rally low, and of one story, hence they extend over a long line, 
and give an air of stateliness, which with the gardens and 
foliage which surround them have undoubtedly a most pic- 
turesque effect A more close inspection of many of these 
erections is apt, fVom their general flimsiness, to render these 
scenes less pleasing, and on the whole, although Constantinople 
is on a first view sinking from the novel features it presents to 
the western visitors, still it cannot be refuted that in the fine 
architectural features, monuments of art and magnificent struc- 
tures, (excepting the great mosques,) Constantinople is more 
destitute than any other capital. One charming structure is 
undoubtedly the sultanas palace on the lower side of the bay; 
although it contains little furniture of a costly description, the 
usual display of oriental taste and magDificence being lavished 
on the baths, which are situated at a short distance from the 
main building, in a delightfully secluded spot, and are as luxu- 
rious and splendid as art can make them. The little valley in 
which this kiosk stands has been inclosed with walls, and it is 
possible to ride for five or six hours through the broad and stately 
alleys of this truly royal domain without passing twice over the 
same ground. In this retreat the late sultan Mahoud used to 
spend the most part of bis time. Another noble structure, now 
unfortunately destroyed by fire, was the College of Pages. Its 
ruins stand on the north side of Pera, aud in it were educated 
tbe pages of the sultan in various languages and accomplish* 
ments, from about the age of nine years till they were thought 
sufficiently instructed to attend to the duties of the palace. 
The Seraskier*s Tower is another building of note, as from it a 
most perfect view of the whole capital and its vicinity is obtained. 
In the upper chamber of this is placed a party of men, who are 
Btationed to give notice of fires, and on any appearance of an 
alarm they give warning by beating gongs and despatching 
messengers to all parts of the city. 

The most interesting objects of research to the Christian visitor, 
and at the same time those most difficult to investigate, are the 
churches or mosques. Of these the largest and most elegant is 
that of Solimanie, which is the only religious edifice in Con- 
stantinople that can be seen by strangers without a firman of 
official permisision. This mosque is extrcmiely impressive from 
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its vast extent, sombre aspect, and unadorned simplicity. The 
interior is entirely destitute of ornaments and pictures, except* 
ing innumerable lamps, which hang from the ceiling and dome, 
and two enormous torches of wax which are placed in niches^ 
on the side towards Mecca; all else is plain and simple. The 
floor is thickly covered wiUi carpeting, aod the dome is sup- 
ported by four vast pillars of granite polished by age. The 
outer court is surrounaed by fine old plane trees, and the inner 
one, which is surrounded on three sides by cloisters, has several 
antique pillars, with an ornamented fountain in the centre of 
Uie yard. It does not, however, possess the renown of the 
mosque of St Sophia, which is equally an object of veneration 
to Mussulman and Christian. In entering this most celebrated 
of the Turkish mosques, the tout entemble of the interior is 
somewhat less imposing than the exterior induces to believe, 
and this is owing, in the greatest measure, to the dispropor- 
tionate shallowness of the dome 9 the diameter of which is 115 
while its height does not exceed 20 feet. There are in the 
interior a vast number of columns, of which eight, of porphyry, 
are from the temple dedicated to the sun by the Emperor 
Aorelian, and the same number of green marble from the temple 
of Epbesus, as well as many others, the spoils of various 
heathen temples. The floor of this mosque is covered with 
beautiful oarpets, aud the ornaments throughout are of great 
richness. In different quarters of the mosque are small raised 
pulpits, where dervishes or learned doctors sit explaining the 
Koran, and each has his own particular audience. The mosque 
being without pews or Beats of any kind, seems so vast, tnai 
although it is really inferior in size to St Peter's, or St PauPs, 
in the visitor's eye it surpasses both. The verd-aiitique 
columns, the galleries, colonnades, stairs, and interior, are all of 
marble, the beauty of which exceeds all description. The roof 
is of a cemented mosaic, which as it decays is sold for relics* 
The Mosque of Sultan Achmet is situated in the Atmeidan, or 
ancient Hippodrome, and is worthy of notice on account of ito 
beautiful court, which is shaded by fine old trees. To all these 
mosques are attached a greater or less number of minarets, or 
tall slender towers, in proportion to tb^ir extent, and these 
being all of a dazzling whiteness like the temples to which they 
belong, and sairmoanted by a gilded crescent, the appearance of 
so many brilliant objects in the clear skj, and the powerful 
sunshine of this clime, forms the most singular and attractive 
prospect which it is possible to conceive. The mosques of 
Solimanie, Achmet, and Bajazet, all differ in their space and 
interior, in their marble columns and ornamental appendages, 
but to have seen one is to have seen all, for it is only a repetition 
of what the perfection of art can accomplish* One singular 
feature of all the mosques is the magnitude of the wax candles 
which are kept burning around the alUus and sfarims ； many of 
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these torcheR being several feet in height, when burning ihey 
produce a singular effect The mosques of Sophia, Achmet, and 
Bajazet, are, together with tbe Seraglio, the most commanding 
edifices ia the city, and as they tower above all the . houses in 
Uie city are eminently conspicuous, St. Sophia being easily dis- 
tinguished by its superior size, and by being flanked with a large 
minaret at each of its four corners, while its dome is surmounted 
by a crescent, or ball of gold. There are besides endless 
minarets scattered over the two heights, and forcing themselves, 
by their singularity of architecture, on the European visitor's 
attenlion. Their construction is that of tall cylindrical pillars, 
built of brick and whitewashed, having spiral tops, and a circu- 
lar parapet forming a sort of capital from which the spires 
rise ； the base is a common pedestal, either square or round. 
It is from the summits of the tallest minarets of the mosques 
that the Ezan, or cry of the muezzin, calls the faithful to 
prayer. The cry may be thus translated, " Come to prayer ！ 
There is only one God ！ and Mahomet is his prophet." This 
exbortalion is uttered in a loud and piercing tone of voice, 
which being borne over the air produces a solemn and powerful 
effect. Just when the sun rises, tbe voice of the muezzin comes 
borne on the breeze, and almost ere the sound has died away, the 
morning gun from the camp responds to the echoes of those 
from the fleets, which are succeeded by the rattling of musketry 
from the marines, which mingles with the roll of drums and the 
blast of trumpets* The smoke soon begins to curl from the 
various roofs and to hover in thin masses over the cottages of the 
villages, and to shew that the great business of life has begun 
for another day. There are, however, few Mahommedans who 
commence their daily avocations without obeying tbe sum- 
mons of the muezzio ； and even if abroad, or distant from any 
house, they fall on their knees, turn their faces towards the holy 
city, and pay their orisons to the great prophet. Though the 
bell of the Christians tolling to prayer possesses over the soul a 
power whose influence is very generally acknowledged, yet the 
awftil voice of the priest crying from the minaret is infinitely 
more solemn, and seems as if it proceeded from the Divinity 
itself. Report states .that tbe voice of tbe muezzin has been 
employed for other purposes than those of deroiion, and it was 
tbe command of Napoleon, when in Egypt, to watch the cry of 
tbe Ezan. 

Near the slave-market stands the tomb of the Sultan Mahmoud. 
A blaze of gold and jewels surrounds the sarcophagus, and Cash- 
mere shawls of the richest hue are thrown over it, while rich 
X^kish and Persian carpels surround it. The dome is of carved 
marble, as likewise are the sides and doors ； and the fretted 
gilt windows give it tbe effect of inclosing the riches of Peru. 
AJbdul Mesgid has placed on it, with his own hands, an inscrip- 
tioik to the wtaory of his father, and relative to the taking of 
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Acre. The tables on which the beautiful illuminaled KoratiB 
are placed round the tomb are of inlaid ivory a»d ebony ； the 
large candelabras are of the brightest gold; the- silver, ivory, 
gold inlaying, and mosaic, are of the most sorpassing beauty ； 
and, as a building, the whole erection it the most splendid in 
ConstantiDople. In the Sultana's mosque the bodies of some 
of the sultans, and many of the ralUuias, lie in state. The 
coffins are deposited on a kind of throne, with four large wax 
tapers burning before them, and covered with tbe most splendid 
Cashmere shawls, tbe eoffins of the women being distinguished 
by having no iuii>an at the head. It is indeed a feature in 
Constantinople ~ the number of magnificent but extravagant 
monumeDls raised to the memory of her sultans. If one half 
the expenditure were laid out on works of public utility, the 
social position of the people would rank much more highly 
ainODg the nations. The bazaars are a novel sight to an English 
fiiitor, there being a particular place allotted for the sale of 
every conceivable commodity. The chief of those are the aims 
bazaar, the bazaars for fish 9 for drugs, for fruit, for pipes, 
slippers, jewellery, silk, books and manuscripts, and lastly, the 
market for slaves. These grand bazaars adjoin that part of 
Constantinople called the Porte. They are large alleys, com- 
posed of ranges of shops or stalls, witi other Hues of street 
inteisectiag at all points, and forming a perfect labyrinth to the 
stranger. Before the series of shelves and wooden partitions 
which form each shop, a counter or table is placed, on which 
the owner of the wares sits cross-legged, with his goods packed 
all around him. The most entertaining and busy of all the 
bazaars, where each has its separate commodity, and where the 
dealers press every article upon your notice, is the arms bazaar. 
This is not only a mart for every species of weapon, but it 
forms many alleys and streets, where every article of luxury or 
use can be obtained, although, as its name imports, it is the 
principal purchasing place for arms, dresses, ornaments, horse- 
trappings and armour. There are here gathered together and 
exposed for sale the weapons, Offensive and defensive, of every 
kingdom of the East and West: rifles, long guns, helmets, 
spears, bucklers, bows, battle-axes, swords, daggers, and po- 
niards of every conceivable variety of form, are piled up in 
endless numbers. Many of these blades are of great value and 
beauty, and are of the rarest temper. The black blades of 
Khorassan are much valued, although entirely destitute of 
ornament, and forming a contrast to tbe Damascus sabres of 
exquisite workmanship with profuse arabesque ornaments, 
sheathed in a gold-embroidered velvet scabbard ； the bilt covered 
with brilKaotfly and the blade inscribed from hilt to point with 
some Terse from the Koran, in Arabic letters of gold. This 
bazaar is the great rendezvous of strangers who visit Stamboul. 
The cloistered passages exclude tbe rays of the son, and are 
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cool and pleasant places to lounge in, except that the pavement 
is usually in a very dilapidated state. The merchants them- 
selves present an interesting spectacle, each wearing the proper 
costume of his respective country, which, with the motley garb 
of the crowd incessantly passing to and fro, amuses the stranger's 
eye with a curious ana almost infinite variety of dress and 
appearance. For the convenience of those who arrive periodi- 
cally at Constantinople firom the most distant parts of the 
empire, in caravans or large assemblages, there are large 
khans provided, which, being built entirely of stone, are fire- 
proof, and afibrd ample accommodation for tbe merchants, with 
their attendants and property. The fruit bazaar stands on tbe 
Lemon Skalese, and here are shops displaying the utmost 
variety of every kind of fruit, a large tray-full of which may be 
purchased for a few paras. Passing through this place to 
where wax-candles are sold, we next come to the pipe-stick 
bazaar. The pipe-sticks which constitute the chief commodity 
of this bazaar come from Persia, by Trebisond. They are formed 
from the cherry-tree, and are brought to Constantinople in 
pieces of about two feet long, and, after being set straignt, are 
dressed with infinite care. They are united into sticks generally 
of five or six feet, though some are as long as ten or twelve 
feet ； and the junction is so skilfiilly concealed with the bark, 
that in a well-made pipe it is impossible to discover it. When 
polished they are ready for sale, being left unbored until the 
merchant has found a purchaser. From thirty to one hundred 
piastres is the usual price demanded, but it differs according to 
the leugth, size, and fineness of the bark, and dark-coloared 
sticks are preferred to those which are lighter. Pipe-sticks etc 
also made of rose-tree and other woods, but tbe favourite summer 
pipe is of jasmine, which is not so dear as the cherry, and is very 
light and flexible. They are cleaned by squeezing lemon-juice 
through them, which is also rubbed over tbe outside to render 
them cool. Another species of pipe is the narghile, or water- 
pipe, which is a species of hookah, consisting of a glass bowl 
partly filled with water, a pipe-holder fitted into its taper neck, 
and a long flexible tube made of embossed leather and brass 
wire, through which the smoke is drawn. The bowls are manu- 
factured of clay, in various forms ； some being plain, others 
really elegant, with abuDdance of gilding and ornament Tbe 
amber of which the mouth-piece is made constitutes the great 
value of the Turkish pipe. Of the amber, there are two kinds ； 
the white, creamy, or lemon-coloured amber is the mostyaluable, 
and a large mouth-piece of the purest is sometimes valued at 
fifty or sixty pounds sterling. The second or yellow sort, being 
the most common » is valued according to iU fieedom from flaws and 
spots ； and a third variety is valueless, on account of its trans- 
parency. The amber is imported from Dantzic in lumps, and 
as there is coosiderable risk in the purchase and manufacture 
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of the criide article, it is excessively valued whei^ it tura^ out 
well. The mouthpiece of the Turkish pipe, in addition to 
being formed of amber, is frequently adorned with precious 
stones, enamelliug, or carvings according to the fancy pr means 
of the purchaser. Tb6 tobacco sixioked in the ordinary pipe is 
brought from the Crimea, Salonica, Laiakia 9 Ormus, and other 
parts of the East The Salonica tobacco is mild , and excellent ； 
that from Latakia, on the contrary, is strong and dark-coloured. 
The tobacco smoked in the narghile is damped previously to 
being put into the bowl, and is of a different quality and cut, 



bitant of Constantinople, carries about with him a bag of Cash- 
mere or silk, in which he carries a supply of opiam or tobacco, 
and one of the greatest luxuries of the Osmanli is to produce 
by its means a " kief," or state of placid intoxication. 

The bath is another, and one of the chiefest luxuries of the 
Orientals, and on these are lavished the most costly and mag- 
nificent devices. In addition to the frequent ablutions enjoined 
by their religion, the enervating heat of their climate, and thb 
habitual custom of continually wearing the same change of dress, 
make the Turks most attentive to this ceremony of bathing and 
cleaning, both for refreshment and from notions of duty. Tbeae 
baths consist of three heated rooms, tbe first having a tempera- 
ture of about 80°, the second 100°, and the third about 120° or 
130°. The bather being assisted to undress by the attendants, 
and being furnished with wooden clogs and covered with a linieu 
robe, is conducted through tbe three rooms successively* The 
third bath-room is furnished with a low marble seat, on which 
the bather being seated he is furnished with pipes and coffee, 
and afterwards he undergoes the process of rubbing, squeezing, 
and twisting the body, for which the Turkish bath is so widely 
celebrated. The patient is next deluged with hot and cold 
water alternately, and having gradually returned to a moderate 
temperature, he again is offered pipes and coffee, and departs. 
Tbe men bathe in the forenoons, as the women have the lise -of 
the establishments in the afternoons, and it is of course here 
that all the news and scandal of the town is circulated, max- 
riages concluded, and their intrigues reciprocally detailed. 
Almost every quarter of Stamboul is furnished with its baths 
or bummums, and tbe houses of all rich Turks have likewise 
these luxuries. Fountains and jets of water are another species 
of convenience in wbich the Turks indulge. One of these .of 
UDgular. beauty is erected in the centre of the fish and vege- 
table market, which, from its vicinity to the arsenal, and from its 
being the landing-ptace for all pleasure boats coming firom tbe 
neighbouring villages of the Bosphorus 9 is constantly occupied 
by a crowd of idlers. Nothing in such assemblages a$ thes« 
tuikes the eye of the stranger more than the infinite variety of 
costume. The dresses of eveiy nation in the world mingle with 
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each other and form the most picturesque and artistic groups. 
The Frank in his close-fitting raiment coDtrasts with the loose- 
robed Turk in his cloth cloak, silk gown, silk jacket, enormous 
UooserSy yellow or red boots, and crescented turban, while 
Jews, Greeks^ Armenians, Albanians, Persians, and Egyptians 
elbow each other in the crowded thoroughfares, and affoid to 
the spectator a sprightly and ever changing scene. Among the 
Turks themselves the reforms of the late Saltan hare caused a 
considerable variation of national costume. The prevailing 
dress is now a straight cut coat, which i 蓽 always worn battoned 
to the top ； a fez or Turkish cap whb a long tassel, and as 
all ranks, ftom the very highest to the lowest, art habited ex- 
actly alike, it is generally rery difficult to distinguish the master 
from the commoneftt of his boasehold, all wearing precisely the 
same style of dress, the same cut of mustachios, and all, in ge- 
neral, sinolaDg the same pattern of pipes. The dress of the 
naval aad miUtary officers is a sort of frock coat, with the 
usual fez or cap. The sultan himself is generallj habited 
in a very full cioih cloak, of a dark green colour, and clasped 
at the collar with a magnificent aigrette of diamonds. Under 
the mantle, on the breast of his coat, he usually wears the de* 
coration of the crescent, also in diamonds, of most superb bril- 
liancy, but, slupassing all in matchless size and beauty, are 
those jewels witli which tbe hilt and sheath of his sword are 
decorated. In person the sultan is tall and sallow complexioned, 
his face long, with fine eyes and eyebrows, and he possesses a 

？ leasing voice, with considerable facilitj in speaking both in 
，urkish and in. French. 

The Turks are still far from poaBesBiog an eflectire army, 
notwithgtanding the pains taken by the late sultan to intro- 
duce European tactics. The Turks make excellent sailors, 
and when properly disciplined by officers of experience, will, 
without doubt, become of consequence. At NaTarino 9 it is 
uniTersally admitted that they bebaved with the utmost in- 
trepidity, but indeed it is one distingaishing characteristic of 
tbe nation to be bravje* The cultivation of the soil is ano&er 
point of serious consideratioD, in which Turkey may be said to 
De still in its infancy. No part of the world poseesses the 
natural advantages of climate and soil in a more & ▼oared de- 
gree ； but these advantages are more than counterbalanced by 
Uie want of means of internal coBixnunicatioD, and from want 
of encounLgement of exports, and of the means of transport, tbe 
growth ig neglected, and langntshes in the conntry. Little 
move than is needed for the support of tbe Ticioity is grown io 
many places where the soil would bring ample returns for the 
outlay of labour^ glight too, as this is^ in a land so fertile. The 
capital, however, is dependent for supplies of the first neces* 
saries of life, on the imports of grain and other produce fiom 
Russia and th&East. Tbe continuance of peace, which at present 
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tppTeciated by all ektases in Turkey, will enable the ad- 
ministration to turn ihm attention to IheBd subjecto, while the 
kicraused eofmnuiiacation betvrera the city of the East and the 
more poliahed nations of Europe, will pretty confidently tetid to 
ameliorBte the condition of the eaffering classes of the Turkish 
conmuDhj, and cidlitate the almost inexhaustible resources of 
this great empire. 




ROTAL AGRICULTURAL SOCIETY OF ENGLAND. 

MEETING AT SOUTHAMPTON. 

Each mtcceeding year agriculturists look forward with fond 
tDlicipations to die exhibition of new inventions And improve* 
meats in engines, machines^ and implements for farming pur- 
poses; and persons aMenblie from all parts of the country, with 
hopes «t the appointed spoty which is too often, as in the 
; instance, badly selected. Southampton and ita neigh- 
yd feel liUle interest in agricttlture, and tbe disUnee from 
ricts where the best maDiifactures are carried on, i» sucb, 
that many of those who would have taken a part in tbe labours 
et the Societj, are prevented from fumisbing the results of their 
knowledge and experience ； whilst, on the other ha - 
chance of sale of the different articles becomes exce 
limited. One great defect i» the permissioti granted to 
to exhibit implemeiita with which we have long been 
and which hare no recommendation in themselTefty and, 
fore, are loudly puffed by tbe proprietors. A vast proportion 
of the Society^ show this year Consisted of arllclea which 
might have been altogether omitted. There sliould be a com- 
mittee, with the power of restricting the inordinate desire which 
some men seem to have of btiogiog their manufactures cov^ 
itaatljr before the public, without their pos«edsing any marked 
vtifitjv or differing ftom those in ordinaiy nse. The large area, 
wliicb contained no less than 96 stands, might have been much 
more mefnlly applied, than to the reception of erne half of the 
u6deM 9 many of which hare made their rounds at every meet- 
ing tbst has yet been held. 

Wt ara not satisfied wiih the plan adopted of givbg prizes 
fer the implements already exhibited, although we are willing 
to acknowledge that the dntt for general porpoaea^ invented and 
nsaufiketiired b j Mr. Bkhwrd Garrett, ia one of much value, 
Rbhriog eeoDOiny with grcal efficacy. We object to its being 
• again for competition, alter having already TeceWed the 
at Cfttntbridgo in 1840, m LWerpool in 1841, and at 
in 1848. It is true tkat some inprovementB have been 
！, but they are not of suoh a ehAracter as to merit fov them 
prise of the Society. To the Earl of Ducte waa also 
premtuia for a patent chaff eutter, (an engraving of 
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which has appeared in the Polytechnic Review,) although 
this machine gained a prize at the meeting at Liverpool. 

Amongst those who gave new implements must be enume - 
rated Messrs Barrett', of Reading ； Teago, of Yoxford, Suffolk; 
Bruce, of Stratford on Avon ； Hill, of Dudley ； Ward, of Strat- 
ford on Avon ； Jenner, of East Bourne ； Twist, of Bridgetown ； 
Cambridge, of Market I'avington ； Porter, of Beaminster; 
Bigg, of Banbury ； Hon. P. J. Locke King, of Woburn Park, 
Chertsey ； Moody, of Marden Bradley ； Vingo, of Penzance ； 
Corson, of Westminster ； Bailey Denton, of Gray's Inn ； Clark, 
of Romsey ； Edmunds, of Banbury ； Howard, of Bedford ； 
Etheridge, of Furnival's Inn ； Kerkwood, of Tranent ； Mans- 
field, of Sherborne ； Parkes, of Birmingham ； Hornsby, of 
Spittlegate ； Hon. W. Nugent, of Higham Grange ； Plenty, of 
Newbury ； Selby, of Lewisfaam ； Sharp and Fluder, of South- 
ampton ； Sims and Brown, of Tollard Royal; Smith, of Glou- 
cester ； Tasker and Fowle, of Andover ； Wedlake, of Horn- 
church ； Coombs, of Skiplon ； the Earl of Dacie ； Smith, of 
Hampton Lovell ； Cottam and H alien, of Winsley-street, Lon- 
don ； Dean, of Birmingham ； Garrett, of Saxmundham ； Cook 
Grant, of Stamford ； Hall and Co., of Cambridge ； Richmond, 
of Salford ； Sanders, of Bedford ； Stacey, of Uxbridge ； Wed- 
lake and Thomson, of Romford ； Smyth, of Yoxford ； Wood, 
ofKnutsford, Cockey, of Frome ； James, of Fish Street, London; 
Urry, of the Isle of Wight ； Stratton, of Bristol ； Crosskill, of the 
Beverley Iron Works ； Panniter, of Southampton ； Ransome, of 
lpsvncb ； Webster, of Honnsdown ； Fance, of Frimley ； Pearce, 
of Andover ； Read, of Piccadilly. 

Besides the implements, there were many articles which need 
scarcely be brought before such a Society ; Mr. Edgington's 
tents are too well known, books, saddles, varnishes, geological 
formations, n&amires, diseased com, are all well in their way^ 
but they encumber an exhibition of tbis kind, distract the 
attention, and cannot be ranked amongst the legitimate objects 
of a display of the industry and ingenuity of the mechanic wbo 
lends his abilities to the promotion of agricultural improvements. 

Messrs. Ransome, of Ipswich^ Suffolk, bore away four prizes; 
the first was much examined, it was a patent tile machine, 
invented by Mr. Etheridge, of 11, Furnivals Inn : to it was 
awarded a premium of twenty pounds and a silver medal ； it is 
an efficient and economical apparatus. 

* A prize of 30/. was given for a set of horse works for driv- 
ing a chaff-engine, bean-mill, and other mills, for bruising and 
grinding grain, either separately or at the same time, all work- 
ing within the circle described by the horse. This implement 
i» exceedingly ingenious, and excited great admiration. 

Lowcock's Patent Plough. ~ The peculiar advantage in liow* 
cock's patent plough is, that its construction admits of turn, 
ing and laying the furrows all at the same angle, and in the 
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Same direction, to the right or left alternately, as it passes up 
or down the field ； tfaus cotnbining the properties of the turn- 
rest plough with the advantage of retaining the curved form of 
mould-board, as used on the most approved single ploughs. It 
is formed, with two shares, and the front curves of the mould- 
boards are counterparts of each other ； while the hinder curves 
of the mould-boards are formed by a fly, which, turning on a 
centre, alternately presents the continuation of the curve of 
either the right or left mould-board, as required to be used. 
The handles are attached by a hinge on the centre of the 
plough, and are tbe only parts which require to be shifted in 
transposing the direction of the plough. When the ploughman 
has completed the furrow turned to the right, he reverses tbe 
handles; at the same time the draugbUchahi, to which the 
horses are attached, is, by the act of their turning, carried on a 
rod to tbe opposite end of the plough. The fly on the mould- 
board, by its own pressure agaiust the soil, assumes its correct 
position, and the implement is at once in order for turning the 
farrow to the left without further adjustmeDt 

A new patent plough received 10/. and a silver medal; 
it admits of adjusting the pitch of tbe share either to take more 
or less hold of the ground laterally, to give it an inclinatiou 
jhoto or less towards the land. Mr. Garrett gained three prizes, 
the first of 20/. and a silver medal. 

A Drill for general purposes. ~ The additions in the con- 
«traction of this improved drill are, a double-action stirrer is 
•introduced into the manure department, having a perpendicular 
and also a revolving movement, by means of which the manure 
which in tbe drills hitherto in use has frequently clogged and 
Aung back in the manure box, so much so as to require the at- 
tendance of a man to prevent it, is in this constantly disturbed 
and pressed forward into the departments for the depositing 
barrel, and causing an equal distribution in exact quantities 
of the most difficult, coarse, or badly prepared manures. 

In the working of tbe seed-sowing engine, as before con- 
structed, the difficulty which has hitherto presented itself of 
mixing together the heavier with the lighter seeds, the heavier 
have, by the motion of the engine, been shaken to the bottom 
of the box ； being thereby sown in very unequal proportions. 
To remedy this, the small heavy seeds, such as clover, trefoil, 
kc.y are delivered from cups, while tbe lighter grass seeds, such 
asiye-grasB, &c.， are, by the same operation, brushed out of a se- 
parate apartment of the box 9 down the same conductors with tbe 
other seed ； this easy and simple method, whereby the required 
qnantiiies of each seed are nicely mixed, and evenly sown all 
over the land, deserves particular attention, and is regulated by 
merely turning the screw at the end of the box for rye-grass, 
and changing ^wheels on the cup-barrel, for clover, &c. 

To accommodate the drill to suit any kiuds of land, however 
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biHy, an improved and simple apparatus is provided, so that 
though the aepoeit of the seed in going up or down hill be ever 
so irregular, (which is always the case to some extent,) the man 
in attendance (without stopping the drill or altering the coorte 
t>f the horses) ie enabled, by merely pressing down one handle 
and raising another, to alter the gear of the wheels, and put on 
a slower or faster speed, as may be required ； this is effected by 
a wheel on each end of the deliveriog barrel, one of larger di- 
mensions than the other, bo that if the drill is getting od a cer- 
tain quantity when going up hill, by altering the gear when 
going down, the quantitj deposited is rendered precisely the 
«ame ； whereas, if the barrel always worked from one-sized 
wheel, whether going up or down hill, the quantities of seed 
dclirered would oe found very irregular; this is of infinite im* 
portance to heaTy land farmers, and should claim their puti* 
ralar attention. 

A patent horee-faoe. ~ This is fully suited to drill cultivation. 
It obtained a silver medal. 

A patent rack stand, all wrought iron, may fairly be said 
to be an effectual protection against rats and mice, and of 
great value to the farmer: it gained a medtl. Eari Ducie 
obtained four premiums. The Polytechnic Review contains in 
former numbers specimens of the excellent products of Uley, 
and we hope we shall be enabled to furnish some illuBtrations, 
in a future number, of the articles exhibited. The Uley Culti- 
vator and the patent chaff'cuUer, for each of vrhich his Lord* 
ship was assigned a prize of 10/. and a silver medal, have ap- 
peared in our former series, besides which, a set of serew span^ 
ners and a Richmond cart received a silver medal. The cart u 
remarkable for the easy way of adjusting the load when descend' 
ing hills. This is done by a rack and pinion, so that the load 
is quite under the control of the driver, either for this porpoae 
or for tipping out the load. The pinion is acted upon by a 
handle, and by the means of a catch or stop the load is kept 
fast at any required angle. The wheels are made wiUi im- 
proved cast-iron naves, fitted with chilled boxes and cmsa- 
hardened axles ； the cast-iron naves are bored oat, and the 
boxes turned to fit nicely, so that if by any means a box is 
broken, it can easily be renewed. It also contains a leaenroir 
for the oil, so that they will cany it for a great kngth of time 
without the trouble of taking off the wheels to grease ; the oil 
is poured in at a small screw-hole provided £or ibftt purpoie. 
The mortices for the spokes are made nicely taper, to insuie the 
proper fitting of the spoke. One of the great achraalages of 
these axles and nares is, there is no projection bejond the hot 
of the wheels. This cart has Thatcher's patent break attached. 
Price 10/. 

The improyement in scvew-wrenches or spanners conmts in 
the application of «n adjustable jaw, opening at the end iiwlead 
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of the side of the handle or lever, by which amngemeat it may 
be more readily used in confined silaatkma. It will be found a 
very U8eiu1 tool to the farmer in his machineiy or implemeniS) 
there being generally so many diffetenl^aized ants about them. 
The euy manner of adjastment is a sufficient recomm«nda- 
tion. 

Mr. CrosskilTs clod-crusber, of which we have elsewhere 
spoken highly and given an Ulastration, received, very, desenr- 
edly 9 202. For rolling com upon light land» as soon as sown, 
it is invaluable. 

Mr. Bkbard StxatUm gained three prizes, two gUrer medate 
and fd" for three carts; one, a water-cart, obtained a silver 
medal at Derby. The harvest cart keeps ibe load well toge* 
ther， and the agricuhural cart is a perfect spring cart for geoOTal 
pvnpooes 攀 

Mr. David Parkes gained ！ U. for a churn, and 瓤 similar sum 
for an expanding bone-shoe. The churn bag a reverse motkm^ 
which acts upon the milk more than one continued motion. 

Mr. Smyth receired 1CM. and a silver medal for a taraip drill, 
depositing manure with the seed This ingenioos implieineiit, 
which attracted mncfa aiteolion, is prepared for drilling ridges 
or broad work, with rolls attached for rolling ibe land before 
and after the manore and seeds are deposited, the fore toOb 
guiding the coulters upon the tops of the ridges, whether regu* 
lariy or irregularly ploughed, with improved sliding hoppers, 
and other tin appanlus, so as the same can be easily a^usted 
for the porpoBe of conreying the manure and seeds perpend" 
cvlaiiy down from the box to tows of Tarious widths, also with 
tlidmg axle. The rolls are easily detaehed when 豫 ot required. 

Mr. D. Coombs exhibited m agricullural cart, for which 15 & 
and a ailrer medal was aaagned. Its adyanlage ro, that it can 
be conTerted into two good Scotch carts for manure or harvest 
work* 

Mr. Hornsby had two prises : for a two-row drill presser for 
eondncling seed and maauve into Ibe ground, he receded 10L 
mi a silvei medal, and 5/. for a calie-crashcr. It bfeaks tho 
cake for beasto, dieep, and ealves. . It bad a prize last year at 
Derby. 

The indefatigable Mr. Read, of Piccadilly, likewise gained 
two prim - 9 one of 10L for a patent turn rest plough, and 
ibrafir 

Messis. Hall md Co. obtained iL for a trefoil and clarer- 
•eed dimwiag nachine. The principal working parts of this 
machinfi are tbe dram and cylinder* The interior of the dnun 
cimute of a series of ribs composing a dimimshnif scraw, in 
冒 Uek works a cylinder, at ri^kt avg^es to the %mm 9 by meuM 
of which the seed is drawm hi a gndiMted 
end of Ike drnm to tbe other. It does not injufe either the 
seed or ike chaffy and will dmw 48, 6Q, und up io MH) btwhdi 
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ef trefoil in ten homT8 9 and from 30 to 40 bushels of clover seed 
per day: It can readily be attached to and worked by any 
p6u r er not less than four horses. 

. A set of patent diagonal iron harrows, which had won for 
Messrs. Sanders 5/. at Derby, were equally successful on this 

occasion. 

' Mr. John Bruce gained 5 《- premium for an ingenious skim 
plough ； Messrs. Tasker aiid Fowle a silver medal for a set- of 
iron machinery for drawing water* This is adapted to wells of 
any depth, and works with two baskets. 

Mr. Stratton had a silver medal for a cfaeese-press, and 21. for 
a bone-breaker. This gentleman had several very curious ma- 
chines, amongst them an eqtiirotal faim waggon. In this wag- 
gon, tbe defects which are urged, by the advocates for the 
exclusive use of carts, as the chief objections to four-wheel car- 
riages, are removed ； and in hilly districts they will be found 
even preferable to carts, from the power of the horses being' 
exclusively applied to the draught of the load. In this wag- 
gon, two horses of average size and strength have drawn with 
ease three tons on ordinary roads. In addition to the advan* 
Cages of equirotal wheels and the cross-lock, neatness of the 
top of tbe body to tbe ground is remarkable, by which a great 
lesseni&g of the labour of loading and unloading is effected; 
the great length and breadth of the body, by which the load 
i&ay be kept low, a great object in hilly districts, and Thatcher's 
patent self-acting drag, which will be found to increase its 
utility. It is fitted with long portable hay^ladders before and 
behind, the addition of which enables it (in a hilly country 
especially) to carry larger loads, and with much greater 8afety 
than can be carried by an equal number of horses in carts. 

Mr. Cambridge's steam engine received only 8 prize of 5L 9 
but was. the tbeme of universal approbation, and attracted a 
large portion of the scientific spectators. This engine is re- 
markable for simplicity of construction, having fewer working 
parts than any steam engine yet shown to the public for agri- 
cultural purposes, &c. ； consequently, more effectual, and le» 
liable to get out of repair, md can with perfect safety be 
managed by the most inexperienced lad. It8 portability is 
such, that it can, with the greatest facility and despatch, be 
transported (by three horses) from one farm to* another; its 
superior parts insuring its fitness at all times for immediate use. 
The steam generator, or boiler, i& constructed so that the slight- 
est danger is not apprehended arising from sparks from the 
chimney or fire. It is entirely cased with wood, preserving it 
irom the weather : by tbis means a very considerable saving in 
ftiel is experienced. At the extremity of tbe boiler is attached 
a tank for the reception of feed water : the chimney flue passes 
through it, giving off its heat to such a degree that the water 
becomes boiling hot. A twofold advantage is obtained by this 
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improvement, viz" the chimney is kept comparatively cool, and 
the boiler being supplied with hot in place of cold water, a great 
saving of fuel is effected. If necessary, the engine can be made 
a steam irrigator, or fire-engine of immense power, at a small 
additional expense. 

Silver medals were awarded to Mr. Hill for sbeep fencing ； 
to Mr. Pearce for a backhand and tag ； to Mr. Cooch for a 
barlev-trummeller for breaking the horn or beard off barley, 
and has strong recommendations for its use. Mr. Gardner and 
Messrs. James received each 5/.^ the one for a turuip-cutter, 
the other for a weighing machine. Mr. Deane gained a silver 
medal for a hand-mill, and Mr. Hill, two pounds for a wroaght- 
iron cow crib ； it has an iron roof, the place for hay being made 
with sheet iron. It will thus be seen that a vast variety of new 
implements have been brought into competition, and that 
amongst the manufacturers are to be distinguished men deter- 
miDed to do their duty to promote those great interests in 
whose success they are themselves so much bound up. A com- 
plete analysis of the exhibition would afford to those who were 
incapable of being present a fair view of the present state of our 



of those who watch over the prospects of the land are likely to 
be borne out. We think much remains to be done, and that 
more good may result from these annual exhibitions, if the 
quantity was more restricted and the quality improved. 
. Besides these iiuplements, to which prizes were awarded by 
the judges, there were many which richly deserved the praise 
that was bestowed upon them. Auiongst the exhibitors, Messrs. 
Cottaoi and Hallen were promiDent, and no less than seventy - 
eight articles were placed before tbe public, several of tbem new 
implements. An iron-framed saw-table was particularly re- 
marked. By this machine timber may be cut to any width, or 



with any angle suitable for weather boarding. Their apparatus 
for moulding drain tiles, simple in construction and requiring 
bat few hands, was among the important features of the exhi- 
biiioD. By varying the pattern-die, it can be accommodated to 
any shape of tile whatever— round, horse-shoe, flat, &c. Being 
simple in construcliou, it requires but little previous practice 
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in the working of it It requires one man, to fill and change 
the cylinders ； a youth, to force down the piston, by turning 

a winch ； and two boys, with rollers and cutting wires, to ) 

take off and deposit the tiles. Messrs. Cottam and Hallen » 

displayed the same anxiety to give information that they did - 

berore the Royal Institation of Great Britain, when Mr, Cottam " 

delivered his valuable lecture upon machinery and implements, a 
during the last session. 

Mr. Philips, of Bristol, had a turnip-catting machine which j 



new implement, was favourably received. This machine cross 
cuts the pieces of turnip into lengths of an inch and a 
half; it makes few cbippings, and dindes the last slice of 
every turnip into the same kind of pieces as the rest of the 
turnip. The liability which exists in all other machines 
for Uie turnips to wedge each other up in the hopper is 
removed in this by the motion imparted to the body of the ma- 
chine. The first and last of these peculiarities are those in 
which the principal difference betwixt this and other machines 
consists. The advantage of the last peculiarity is obvious : 
that if the first is dependeot on the habits of sheep ； these ani- 
mals do not bite but break the pieces of turnip into shorter 
lengths, and in doing this rout vast quantities out of their 
troughs, which occasions great waste ； more than two-thirds of 
the time when they are at the troughs is occupied in sorting 
the food over to pick oat pieces which do not require to be 
broken, and this it is which gives that very soiled appearance to 
the surface of the cut tarnips long before they have eaten oven 
a third of the whole, and which makes the remainder very un- 
savoury. 

Messrs. Crosskill exerted their usual kigeiioity 9 the result 
of which has been a display of many improved implements and 
several new ones; amongst these are a pair of new patent whe^s. 
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By the invention of macbinerj, driven by steam-angines, these 
wheels are belter, fmoer, and more trae, than when made by 
lMmd. The naves are made of iron, cast upon steel pins and 
turned true, md fitted to case-hardened turned arms, and wroagfat 
iron axle. The spokes m of well seasoned English oak, turned 
and fitted witb double shoulders into the felloes. The ash fel- 
loes are fiiridied md fitted by machinery, and the hoop tire is 
also fitted and hooped by machinery. 

A potato steamer and lippamtas was mnch lauded.— This 
new inreotion is upon a veiy simple, but most effective prin- 
ciple ； a boy may attend to it without the least danger of acci. 
dent. It possesses the advantage of durability. The same fur- 
nace or boiler can be used as a washing or brewing copper, 
without any extra, expense. The apparatus is suspended to an 
farcin bar, upon which it rides on two wheels, and is raised above 
the boiler by pressing down the handle; the steamer bangs 
upon two pivots in the iron bow 9 and admits of its turning orer 
to empty toe steamed potatoes. 

Mr. Dean, of fiirminghain 9 had many osefol im'entions, 
amcrngst them a patent pnlphig or grating mill for grinding 
fruit for cider, wines, and for reducing to a pulp turnips, 
potatoes, and for making am>w-root and starch. It lutriDg 
been suggested in the Society's Report, (，ol. iv. part iL p. 489 9 ) 
hi oomraenting tipou the merits of the preceding Breiforton 
cider mill, that the saccharine matter was much better evolved, 
and the pipe in a great measure reduced, by graMng^ than by 
the old rollrag mill hitherto used for cider making, this mill has 
been constructed so as to cany out the grating principle in the 
faigheBt perfeeticn, ail descriptions of moiBt fruit or roots being 
reduced by it to fine smooth and soft pulp, of the consistence 
of rich creftin, which is not only highly approved of by cider 
makers, but is of es6ential ralue in t^e manufacture of arrow- 
root, starch, &c" See. Thia machine is adapted to one or two 
men, and to hone or steam power. 

A portable steam-engine was amongst the best ihings exhi* 
bited^ ~ This engine will be found to answer the purpose of 
many fiumers full as weli as one of greater power, bbing equal 
to the perfoniuuiee of much more work in cutting chaff and 
toraips, bruicing corn, grinding^ &c" than is required to be 
done npon hrms of moderate extent ； and wben employed in 
thrashing, it h" been declared by many farmers to be equal lo 
four hones. It is mora portable than engines of larger power, 
and is drawn with ease by one hone. The three-borse power 
of this deseription k also an exceedingly useful fitrmer's 
engine, and calculated to drive the usual four-bone thTB6bing 
mehines to much greater advantage than by animal power. 
These steam engines being exceedingly simple and free from 
eompHemted movement, are easily managed, and not liable to 
gel out of order. They an fitted with superior metallic pistons. 
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thus obviating the trouble of packing, and the risk atiendisg 
its being improperly performed by inexperienced hands ； and 
with metal slide valves in lieu of steam laps, which are con- 
tinuallj out of repair, they will be found much more durable 
and efficient than engines with vibrating or oscillating cyUn- 
derSy and are warranted equal to th^ power stated. The fixed 
steam engines, which in many instances will be found more 
profitably useful than portable engines, inasmuch as where the 
barn is adjoining to a convenient building for fixing the 
chaff and turnip cutter, corn and cake crushers, bone mill, flour 
mill, cider mill, and other useful machinery, the same engine 
maj be made to thrash the corn and to drive any number of 
tbe smaller machines, without removing either the engine or 
any one of tbe machines ； whilst the steam from the engine 
boiler may furnish tbe necessary supply to the apparatus for 
steaming and cooling. A fixed eDgine is managed with less 
trouble than any description of portable engine, owing to it and 
the machines it is intended to work always remaining in the 
proper situation for connecting to each other. 

Having thus spoken of the principal articles which found 
favour in the eyes of those for whose inspection they were in- 
tended, we have only further to point out the absolute necessity 
that exists for the study of the great principles upon which 
mechanics are founded. We could point out in the voluminous 
catalogue which is placed before us, the most deplorable 
instances of a want of knowledge of those fundamental laws 
upon which motion and power depend. We have numerous 
cases in which greater power is required to set a machine in 
action than is necessary, and we have other proofs that there is 
not that due appreciation of what really can be effected by 
mechanical means. We have felt on some occasions inclined to 
recommend an inventor to study the given laws which are laid 
down even in our elementary works, for we have seen so much 
ingenuity exerted to produce impossible effects, that we have 
arrived at the conclusion that those who have some excellent 
idea in their minds, should place themselves in the hands of 
some skilful practical man, befoTe they attempt to incur the 
expense of trying their powers, and of producing something 
similar to that which has already failed. We should like a 
series of lectures to be delivered before tbe Agricultural Society, 
not only on chemistry, on zoology, and mineralogy, three of the 
most important branches of knowledge for the cultivator of the 
soil, and for the rearing of animals for food and domestic pur- 
poses, but also on mechanics, that the farmer and his friends 
may learn how best to turn to adrantage the means which art 
has placed in his hands, for the avoidance of those laborious 
efforts which must be made when mechanical assistance does 
not aid manual labour. The vast improvements that are hourly 
making, lead us to the belief that much of the industry has beeq 
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badly directed, and that the resources which exist are but im- 
perfectly understood. Most anxious shall we be to point out 
some of those fallacious views which have been taken by some 
of those inventors whose works have been before us, and we 
trust that we shall be enabled to afford in our next number 
space for some of those remarks, which the late period of the 
month at which the meeting was held, has so completely pre- 
cluded us from giving on this occasion. 



THE WHITE MISTS, OR TABLE CLOTH, AT THE 
CAPE OF GOOD HOPE. 
By Mrs. Borrow. 

The appearance of the Table Clotb, as it is termed by the 
inhabitants, on Table Mountain, has hitherto been deemed 
extraordinary, and has not, I believe, been before accounted 
for. The beautiful description I here introduce, is taken from 
Mr. Webster's account of the voyage of H. M. S. Chanticleer, 
Captain Foster, 

" When a south-east wind, passing over the southern shores 
of tbe Cape, prevails sufficientiy % lo surmount the Table Moun- 
tain y the first notice of the fact is a little mist, floating as a 
cloud on a part of it, about ten or eleven o'clock in the fore- 
noon. By noon the mountain becomes fringed with dew 9 and 
half an hour after, a general obscuration takes place by the 
mi8t In another half hour tbe little cleft between the DeviFs 
Berg is capped by the cloud ; tbe Table Cloth is now completely 
spread, the south-east wind, the progress of which has been 
Ihus arrested, now forces iu way onwards, and rushes down the 
mountain into Table Bay with the utmost violence, prodaciog 
loud and terrific noises in its course, and accompanied by a 
most curious exbibitibn. This phenomenon lasts till about five 
in the afternoon, when a little clearing, which takes place on 
the western edge of tbe mountain 9 announces that the Table 
Cloth is about to be folded up. By six or seven the clearance 
has considerably advanced, and by eight or nine every vestige 
of it is gone, and nothing is seen about the mountain but aa 
ethereal sky 9 and tbe twinkling stars." 

From the preceding account of the phenomenon at the Cape 
of Good Hope, called tbe Table Cloth, its solution appears not 
to be understood. Having frequently observed upon the tops 
of high insulated mountains ip Scotland, for instance, on Tinto 
Top, in Lanarkshire, on hot summer days, similar appearances 
as to the first part of tbe affair, I am induced to send you, 
what appears to me, an elucidation of the cause, and also of the 
effect under higher degrees of temperature. 

The appearance I allude to on Tinto was this : with a west 
wind, about twelve at noon, at about a quarter of a mile from 
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the mountain, in a clear blue skjr, were observed wbite fleecy 
clouds beginmng to form from the west, increasing in size as 
they approached the mountain. The mountain top was en- 
shroaded in white, the edges of the mist varying in shape as the 
wind passed, and porticms becoming detached through its power, 
floated away to the east, to about &e same distance, or rather 
more than when formed on the west Now I consider the 
cause of these appearances to be as follows : ~ Although the 
sky was clouded, yet a considerable quantity of warm vapour 
was held in solution and invisible until it began to give out its 
caloric to the cold top of the mountain as it approached ； it then 
took the form of light condensed vapour, and was held on the 
mountain in that state, so as to completely envelope it to about 
500 jfeet down tbe side. The wind continuing, parts were 
detached and sent off to the east, wheu y a& they again received 
fresh caloric from the atmosphere, they again became invisible. 

Taking this as our guide to Table Moantaii^ and observing 
tbe difference of the latitudes, viz., 56° N. in Lftnarksbire, and 
84° S. at the Cape ； and considering the heat that a soutli-east 
wind acquires, in passing over a part of the Indian Ocean, and 
over the sultry plains of Africa, on its eastern coast, we must be 
conriBced that the atmospheric cutfeot presented to tbe itisu^ 
latod mrantahr at tbe Cape 9 vomM have far exceeded tbe tem* 
peTatrare of the air in Lanarkshiie, and hare been surcharged 
with much greater quantities of vapour in sospemion, although 
aKke imperceptible until its approach to the mountain. Again, 
Table Hill is at least 1700 or 1800 feet Uglier than Tinto, and 
eonsequentlf, nolwitb8iaiidiiig it is in a far lower latitude, it is 
colder. Tbe beigbt of Table Mountaiti being 3,582 feet above 
the sea level, and Tinto Top not above 1,800. Tbe magnitode 
of the two must also be taken into account, tbe femner as pre- 
aenting a macb larger surface of cold to tbe warm vapour. 
rapours also arising fram tbe hot plains of Africa, are WA only 
greater in quantity, bat more highly heated. 

In all caODtrie8 within and near tbe tropics, the rapour i 豸 
considerably more abundant during tbe day, and is speedily 
deposited after sun-set; the blue of the sky is Goosequently 
more milky in its appearance after nine or ten o'clock a. Bf.,bnt 



carried off ag cloudy the nights wee clear and bentiful bejond 
all we ever witness in higher latitudes. In the eloquent km- 
gvage of Coleridge, 



Of sea and heav'a is such a biue 
As England dieams not, there the night 
Is all irradiate with the light 
Of stars, like moons, which hung on high, 
Breathe and quiver m the sky. 
Eoeh its silver haae #?ioe, 
Flinging in a radiant line." 




"The hue 
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夏 hare mentioned the foregoing circumstances in order to 
show that in low bUtudes the evaporation is enormous daring 
the day; so much as nearly half an inch perpendicular, fpm 
sunrise to sunset, made in experiment8*of five successive days, 
in latitude 16° N. at sea ； ana upon this the whole of the suq- 
cessiTe phases of the phenomenon of " the Table Clolh v upon 
the Table Mountain depend. 

JfaviDg shewn the causes of the formation and spreading out 
of the Table Cloth on the mountain, I now proceed with the 
result. 

On the caloric of the vapour being abstracted by the moun- 
tain, first heavy dew is formed, and as the heat of the sun 
begins to decline, the warm vapours decrease in quanti^r, whilst 
the abstraction of heat by the mountain continues ； at length 
the whole atmosphere at the top of the mountain has been pro- 
gressively coolea down, but the heat of the atmoephere at the 
foot is reiy litlle reduced; and ibe weight of toe air above, 
being considerably heavier than the air below, it begins to 
descend, and increasing in violence during its descent, in the 
usual ratio of descending bodies, a tempest eusues. 

In the instance of Tinto, the accnmnUiion of tnist is not often 
followed by currents of descending air, on account of the vapour 
not being so heated, and, moreover, not infinitely so large in 
quantity, and the size and elevation of the tooiHitain not pre- 
senting so cold a suriace, and the warmth of the ground below 
not haTing been eqwl to rarefy the atmosphere! in any thing 
like the proportion, as at the Cape of Good Hope. 

In tropical climates the above is, perhaps, the proper solation 
of the land breeze at night, and vice versd in the day. In facl, 
varying condensation, rare&cti<», and evaporation, are the 
great causes of wind, from every point of the compass over the 
earth, excepting the trade winds, within the tropics, which owe 
their rise to the diunial motion of the earth. 



I am aware that electricity has a good deal to do with con- 
densation, and rare&ction ； but that I need not here obsenre 
upon, although it is undoubtedly preseDt 

I may resume tbe subject of electricity some otlier opp<»， 
tnnitjy especially as I perceive one of our correspoodenU has 
treated it as the cause of earthquakes, and of magnetic attrac- 
tion, as well as of the Tariation of the needle* 



PAPBBS ON THE PATENT INVENTIONS OF GREAT BRITAIN, AND 
ALL FOREIGN COUNTRIES, GRANTING THE PRIVI1EOES OP A 
BREVET. 

It is intended that this division of our miscellany shall form a 
continuoiis series of papers, of permanent character, on this im- 
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portant branch of our national economy, and. this conducted 
with an earnest view both to the scientific and commercial 
bearings of a question which becomes every liour more seriously 
connected with the national power and prosperity. It will 
include the popular histojy and statistics of the subject ~ 
periodical statements and disquisitions on the practical work- 
ings of Ihe system in our own and other countries, and current 
accounts of such recent patents, as are most important to the 
interests of science, and the general advancement and welfare of 
its patrons and cultivators : verbatim copies of the specifica- 
cations of such leading patents, with full transcripts of their 
drawings, and careful professional abstracts and analyses of all 
others, falling in rational and mature judgment within the limits 
of the prescribed condition. 

Id the infancy of the scientific and useful arts. Royal Patents, 
or grants of exclusive privileges, originated simply in a desire 
on the part of the Government to reward the attachment of its 
subjects, in particular cases, by the personal gift of a valuable 
immunity. This system, as the principles of commerce and 
national industry became better understood, gave way to the wiser 
policy of modern times, in which the grants of the sovereign 
became identified with the public welfare. The royal prero- 
gative, which in this respect bad been too frequently exercised 
with an indiscriminate and hurtful profusion, was by the public 
voice placed within the just and rational limits best suited to 
attain the legitimate objects of legislation. The modern and 
beneficial system of patent grants may be said to derive its 
origin from the exertions of two enlightened statesmen of coun- 
tries famed in the history of the world for their generous rivalry 
in those arts of civilization, which have in fact been power- 
fully advanced as a consequence of that system 一 Burleigh, in 
his character of minister to Elizabeth of England, and Colbert^ 
of France. 

In England, the patent laws of modern times have fostered 
its spirit of enterprise and its arte, to an extent Dot to be 
expected from ally other system of reward. In France, a new 
and comprehensive law of patents, promulgated towards tbe 
close of the eighteenth century, gave a new stimulus to the 
genius and talent of its people, by securing to every man the 
full fruit of his labour and his ingenuity. A legislative mea- 
sure recently passed by the French goveinment in such an 
extension of Ihis law, as the modern condition of tbe mechan- 
ical arts imperiously demanded, has completed for France a 
state of security for scientific invention, to which we look with 
an earnest interest as a model for the improvement of o.ur own 
system of patent laws. To the discussion of this subject we 
shall recur from time to time. 

The high and improving stale of the scientific arts, in、 these 
closely neighHouring countries, taken together with tile rapid 
international exchange of the benefits derived from those im* 
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proremenlfl, give the patent laws of each an increasing interest 
to the people of the other, and render a practical knowledge of 
their ccmstruction, and their operation, nearly indispensable to 
every person, either of France or England, who is engaged in 
active bosiness. 

Much and serious inconvenience has hitherto been felt in 
Francer,* by all classes of persons iDlerested in the affidrs of 
patents for new inventions, by the want of distinct and accu- 
n^e information respecting the precise nature of the patent 
laws of both countries, and by the conditions and restrictions 
under which the privileges of a patent are granted by their 
respective goyernmeDts, and the formalities to be obseired in 
the proceedings for obtaining the giant 



Specification of the Patent granted to Edward Tann, Sen" 
Edward Tann, Jun" and John Tann, far " certain Im» 
pravemenis in Locks and Latches, and in Iron Rooms^ 
Door8 9 Safe$y Chegis 9 and other Repo$iiorie8. n Sealed Not* 
25th, 1848. With Ekobavinos. 

After the usual preamble, the patentees declare in their speci- 
fication that the nature and intention of their invention consists 
in and has reference to the principle of construction and action, 
the modes of anrangemeDt of the mechanical parts, and the 
combinations thereof as described, and applied to the construct- 
ing locks and latches of security in an improved and ipore 
efficacious manner than has heretofore been done, and also in 
the particular construction, modes of fitting and preparation of 
safety and fire-resisting chests, rooms and other repositories of 
security against the destructive effects of fire, and of surrep- 
titioiiB attempts to open them ； and also in the particular appli- 
cation of such locks and latches of security against surrepti- 
tioos opening, to such safety chests and other repositories of 
tecoiky against the destructive effect of fire; they fuxtbier declare 
the particular and practical nature and intention of their inven- 
tion to be, Fixstly, the conslruction and the mode of fitting and 
preparing such safety and fire-resisting chests, rooms, and re- 
itories of security as render them fire-proof as regards their 
• area and chambers or receptacles, such constraction and 
5 of fitting and preparing the same, consisting, firstly, in 
aptation of an outer or double body to the outer side of 
" or inner body of the chest or room, and having its 
sides placed each at a small distance from the corre- 
sides of the second or inner body respectively^ thus 
_ empty spaces or cavities between them ； SeconcDj, in 
hanng thus provided such empty spaces or cavities so 
MindiDg the said second or inner body between itself and 
the inclosiiig outer or double body, that such spaces or cavities 
«re afterwards closely filled up with a composition and mixture 

VOL. I. 一 N. & K 



130 



PATENTS. 



of certain chemical matters and substances, with certain other 
substances being non-c6nductors of beat, (which are after de« 
scribed ；) 'fbirdly, in conslracting a tbird and interior easing ot 
lining to the second or inner body, and formed of wood or of aojr 
of the known non-conductors or imperfect conductors -of beat, 
and having its outer side also placed at a sinal) distance from 
the inner side of the second body, so ad to provide other empty 
spaces or canities sui-rounding such tbird and interior eAsiftg 
and lining between itself and the eecond body, which empty 
spaces or carhies are also afterwards closely filled up with fbe 
same composition and mixture of cliemical frith non-cdndiict-: 
ofs or imperfect conductors of beat, bM alreiidy herein mm* 
tioned 9 as used to close* and fill up the emptf or cavi-i 

ties surrounding the second tjr inner body, and such interior 
casing or lining btinf «o toonrtmcted and arranged fonss tbe 
immediaie' plaae of deposit fol: tba valmJt>l<^ & tQ ba. placed for 
8eoarily thareiii^ and being fip proteejtod. bjr. tbe aunouAding 
compdeilioii and mixture of domical m^ter» aod substances, 
and oUier substances being non-<onduelora or imperfect con- 
ductors of beat, books, papers, and documents of similar com- 
bustible aod delicate cnaTacteir are effeetuallj protected from 
being burned, charred, or scorched, even shoUld^tbe outermost 
metsJ body of the chest or room be heated to a white heat ； 
Fourthly, in the application of an outer door to close and sei 
cure tbe outer body, constructed and formed of the sattie fife 
proof character as tne outer body of the cbest and repositories, 
m respect to such fire proof security, and also of a peculiar 
construction, effecting a perfect mechanical security agaidsl 
sufreptitious attempts to open the same by false keys or other- 
wise ； Fifthly, in the production and ftpplication of a compo- 
sition and mixture of certain chemical matters and substaticas, 
with other substances which are tfaemselres and per se non^con- 
ductOTS or imperfect condactprs 。f beat, Sind fa- finch- conapo* 
sition and mixture (being after described) beitrg applied AiMi 
used to close and fill up the said empty spaces and cwitiw 
such composition and mixture being fusible un/kr bigh -d»gfee« 
of ' heat, such as would char, scorch and destroy iht 6ombu9tH 
Me contents of ordinary iron and safety chests^ and which) by 
the process of such fusion, neutralizes a considerable' portion 
of the heat received by the outer and exposed cbest or body, 
and in such fused state, then posessing an hieveased potior of 
resistance to the condtuitfTig and the transmissira of —fe^ m4 
also fn such ftised state closing and fSlRng the empty epaeod 
knd' cavities produced and proyafcd in the constructjon- mene 
completely and efiectuallj than when in the origitud anfused 
State. Sixthly, in the principle of construction and tlie pe^ 
culiiar modes of arrangement of the me^hanital ^afts, and Afe 
several combinations of such coti8trneti(m9 of locks and lalchM 
of security, applicable to the safety chests and repositories, and 
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in the iftodeof applying and fixing the same on such safety^ 
-resisling chests, rooms, and repositories as after de- 
-' tk^ttcactical result of snch construotioos and combina- 

, of miMTflMmtfiiit pacts being the raaimfaclure of locks and 

latches of security to bs apnliad thereto, and which are more 
perfect than the locks aodlaftcbes of security hitherto made, 
both in their character of inscratabilUy or aamy from surrep- 
tiiious attempts to open the same by the moaiM of Use keys 
or otfaetwifle^ and^ afao in their character of firrnnwin and 
rtRBgtb etbebaaSSj to resist forcible entry or breaking into^ 
and fiirther, also, affording a more commodious use and ma- 
nagement thereof. 




The figure 1 represents a riew of the upper side or top of 
the aforesaid safety and fire-iesUtuig chest, in which a b c d 
are the upper edges of its outer body, b b two of the edges of 
the second or inner body, F r its lid moving in an upward and 
outward direction on the joints g g， h the escutcheon of Uie 
lock, sunken below the general surface of the upper face of the 
lid for a purpose after explained, i the handle by which the lid 
is raised. 

Figure 2 represents a top or horizontal view of the inner 
or second body of the chest, in which e s marks ito upper 
edges, as in figure 1. F F is the inner side of the lid thrown 
open, and o g a metal frame attached to its inner side inclosing 
a hollow space at h h, which is closed and filled with the de- 
scribed composition and mixture of chemical with non-con- 
ducting substances. I is a plate screwed upon the front of the 
frttiae a o 9 to secure and hold socb application of the composi- 
tioxi ia its place. A portion of the plate i is shown in this figure 
w if broken' off, to show the application of the composition. K 
ia (be imier part of the body s b is a sec 加 d ltd or cover, hung 
upon the joints e e ； this lid closes upon the interior casing or 
chamber which forms the receptacle for tbe deposito in the 
chest l ia the escutcheon of the lock of fecurUy of this iiu- 

k2 
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tenor chamber, and M is a lifting ring for opening the lid. 
The Kd is represented in a cross section at the 6gure 3. As 
in the figure 2, h shows the composition with which the hol- 
low space of this lid is filled ； I its upper or outer iron plate, 
and i i i an inner lining or casing of wood. 



Figure 4 is a vertical section of the chest and its lid as 
shown in the figure 2 9 taken in the direction of the line x x， in 
which the several parts seen in the figure 2 are respectively 
marked with the same letters of reference, h h represents the 
portion of the composition with which the inner lia of the in- 
terior receptacle k is filled. In the lid f f of the second body, 
H also marks the composition applied to fill the hollow 
space of that lid. o o marks the composition applied to fill 
and close the hollow space on each yerdcal side of the chest, 
and p the portion of composition with which the hollow space 
beneath the interior chamber is filled and closed, q and R are 
two compartments of the interior chamber, which is formed or 
lined with wood as designated in the figure at v v v. s is the 
sunken portion of the escutcheon of the lock. 



The figure 5 represents a longitudinal vertical section of tbc 
figure 2, taken in the direction of a line drawn through z z of 
that figure, the' several corresponding parts being marked with 
the same letters of reference respectively, h, o o and p respect- 
ively designate the portions of the composition filling the spaces 
about the several sides of the body, www marking the sides of 
the body, and w* w* w* w # are edge plates projecting from the 
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sides of the inner body, and by which it is kept at the proper dis* 
tance firom the outer body^ to 'allow sufficient space for the 
necessary quantity of the composition to be used in fllling up 
the sp^ce uius provided between the inner and the outer bodies. 

The figure 6 represents a horizontal section of the figure 5, 
taken in the direction of the line y y. 



Of 




The figures 7, 8, and 9， are representations in geometrical 
plan and profile views of the several parts of the lock, in which 
when repeated they are respectively marked with the same 
letters of reference. Figure 7 represents a plan view of the 
inner side of tbe lock, having its front plate removed, and 
all its levers taken off, to shew the form of each separately, 
and to explain their combination, or the order in which they 
are placed as regards each other, with the fixed and the move- 
able parts of the locfc. The figure 8 is an edge view of the 
figure 7, as it would be seen from its upper side. In the 
figure 7, ▲ is a sliding bar, which has an easy alternate 
sliding motion in the direction of its length, on the fixed stubs 
or pins B and c, guided by the slots d and E, which move freely 
on B. F is a bolt or lever, which they term the reliance boll; 
this is lightly hung, so as to more easily on a fixed centre pin 
o ; at its opposite extremity it has a crotch or hook h, and at I 
an upright standing crossbar fixed at right angles to the length 
of the bolt ； the upper extremity of this works against a paltet 
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k, at the end of a short spring ^ fixed at K 气 The crotch 
h is, by the action of <me of the leyera 9 made to drop into 
the notdh >l of the sliding bar a, by the pressure of the 
spring k K*. Two springs M M* fixed at their lower extremi- 
ties, as shewn in the figure, hold two sete of woridog levers to 
their required action, n is the pin which receives ihb pipe of 
the key. In the figure 9, b shews the key applied to its place, 
and repfepents an edge view, or profile of the front edge of the 
廉 gure 7. 
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Figure 10 represents a sliding plate, which is the first 
placed on the square stub s of the figure 7, by a correspond- 
ing square bole attaching it to the sliding bar a of figure 7. 
The reliance bolt i fh is here repeated, and is seen en- 
gaged in the notch of the plate at h. The pierced lever, figure 
II, is the first placed on the stub b, by its corresponding aper- 
ture B; the pierced lever at figure 12 is next placed on the 
stub c by its aperture c, the pierced lever, figure 13, is placed 
in the same w*y on the stub 3 by its aperture b, aad mxt, the 
lever, figure 14 y is placed on th^ stub C. The lever, figure 15> 
is next placed on the stub b， aod then ibe lever, figure 16, is 
placed on the stub c. The whole number of these levers com- 
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bined is shewn in figure 17, where the sereral lerers, "as £u: as 
they can be seen, are placed iu the order in which they are de- 
scribed. The figure 18 is a profile view of this combination. 
Id figure 17, the reliance bolt Fl h is seen engaged in the notch 
L of the bar shown at figure 10, and also in a corresponding 
notch in each of the levers, figures 12, 14 9 and 16. The action 
of the lock is thus :— the key being applied to its pin n, it ope- 
rates by its configuration on the lower edges of the differently 
formed levers, and the lock is complete. If an attempt be 



configuration of the false key or instrument used not strictly 
agreeing with the character of tbe levers in their respective 
forms and their peculiar combination, the upright piece I of the 
reliance bolt passes the extremity of the small spring k k and 
its crotch H, then engages in the levers, figures 12, 14， and 】6, 
and the action of the lock is thereby entirely stopped; it cannot 
be opened. • We will suppose the possessor of the true key 
now introduces it, aud turning it in the reverse direction to 
that employed for opening the lock, or from the right hand to- 
ward the left hand, the form of the notch in which the crotch 
H is engaged, with the form of the crotch itself, acts to disen- 
gage it, and causes the upright piece I to pass on the other 
side of the point k of the spring. The disengagement being 
thus made, if the l^ey be turned from the direction of the left 
hand towards the xiglU, the lock being now in correct action, it 



elevation gf t^e key, witk iU indentations, .and their applica- 
tion to the pierced lerers shown in section in the figure, and 
engaged in the key. Figure 20 is a plan view of the inner side 
of one of the latches of security, a b is the back plate, and 
c c c edge plates forming the box of the 】&tch ； D is an upright 
lever hung upon the box by the stub e, receiving on the stubs 
B and F the pierced levers in the figures 21, 22, 23, and 24, and 
in combination with these, applied on the stub g, and hung on 
the centre pin H, the pierced levers or latches shewn in the 
figures 25, 26, 27, and 28, are placed, and on the stubs E and F, 
is placed the lever figure 6, immediately upon which are placed 
in succession the levers marked figures 22 9 23, and 24 9 as they 
are partially seen in figure 28, aid altogether in section in 
figure 29 9 lying in the order of the enumeration. Next, on Ihe 
centre stub or pin h, and the square-headed stub G, are placed 
in succession tne levers seen at figures 25, 26, 27, and 28 ； the 
key is applied to its pin at I, and acts directly by the configu- 
ration of its wards on the curved lower edges of the lever b' 
and the other levers situated under it. These lerers act upon 
the lower edges of the sliding lever ▲'， and those latches situ- 
ated under it, forcing the extremity k of the lever a, and those 
situated under it, into the channel h, and so engaging the latcli 
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in its box. The spring m, by its tension, mainttdm the pre- 
cision of action of these levers and latcbes. 

柳 .^j『| I ~ 狗 .21 




Figure 80 shews another modification of the latch, of more 
simple form and combination, as is manifest by reference to the 
foims of the separate levers, and the figures 30 and 31， in which 
the whole combination is shewn, inserted in the latch and 
ready for action. The figure 32 is a separate view of the key 
of this latcb: The latch shewn in the figure 30 is termed a 
perpendicular lifting latch. The latch shewn in the figure 28 
is termed a perpendicular lock latch. 
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The composition and mixture of certain chenfiical substances 
with other substances being imperfect conductors of heat, and 
the mode of applying the same, is thus described : ~ They take 
ground alum, finely sifted, and Austin, 8 ceitfent, or gypsum, 
also finely sifted ； they mix either of the latter snbstances in 
equal quantities with the ground and finely sifted alum in an 
iron vessel, and (ben expose it to a heat sufficient to produce 
fiquefaction and ebullition' of the mass; it is neeessary that the 
Bnxtme should be constantly stirred during the healing, and 
when it is thus liquefied and heated, tfae mixture is in that 
state poured into a flat iron tray to cool; it is then in a caked 
and compact form, and from that state is to be coarsely 
pounded when required for use. The chamber and empty 
spaces are to be carefully filled and pressed or rammed down, 
and when (be mass is heated by the exposure of the chest 
to the action of fire, the composition liquefies and com- 
pletely fills the smallest fissures in the work, and becomes 
greatly more compact and dense than before sach fusion. Its 
power of reustance to the transmission of heat ig, by its fusion, 
greatly increased, and it emits no steam. The patentees state 
this composition and mixture to be what they prefer in prac- 
tice, but that any non-condnctore of heat may be used with 
uaefid effect as, for ahnn, there may be substituted the follow- 
ing substances : sulphate of potash, muriate of ammonia, borax, 
impure potash, nitrate of soda, soda in cake, pearl asb, or any 
of the known alkalies. They declare that they claim as of their 
invention as regards the said composition and mixture for filling 
the spaces between the several bodies of the safety and fire-re- 
ristiiig chests and repositories ； the combination herein stated 
hairing the property of liquefying under exposure to high de- 
grees of temperature without steam or expansion prejudicial to 
tlie safety of the apparatus to which it is applied, and possetss- 
ing in its fbsed state an increased power of resisting the trans- 
mission of heat, and also the modes of arrangement foT the ap- 
plication of the same, as they have specified tibem. They claim 
as of their invention the construction and adaptation of com- 
pound and double or triple bodies or cases placed one within 
the other in succession, leaving separating spaces between the 
contigaotw bodies, and closing and filling such spaces with the 
heat resisting composition herein described, and these arrange- 
ments and constructions as herein specified. They further 
claim as of their invention the improvement in locks and latches 
of security, by and through the constructions and combinations 
as they are described in their specification, and as set forth 
in the accompanjing drawings. 一 [UnroUed May 25, 1844.] 

Specification drawn by Mr. Alexander Prince, 
14, Lincoln's Inn Fields. 
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AbHract of the Specytcatim ^ th^ Patent granted to Alex- 
ANDBa Soothwoop Stookbr, for Improvements in the 
Afanufiaicture of Glass and other Ve^seh as regards the 
AppUeation of Corks 9 and the effectual retention ^ the 
same, for effervescing Liquids ； und in an Apparatus for 
extracting 9uch Corks, Sealed Dec. 8tfa, 184S. 

Thb patentee declares the nature and intention of his inven- 
tion to consist, firstly, in the manufacture of bottles of improved 
forms, with reference Id i more beneficial mechanical character 
obtained for them by .^uch improved forvas, and a$ applied io 
all ihe varieties as in common accepUnce are oaasider^d, in 
their practical and dotDestic uee, to beipog. U) that class of 
vessels; sec<Midly 9 in the' manu&cture and pfoducUpn of a 
more effectire mode of securing the corks, ox stoppers^ applied 
to the purpose of closnng such bottles ； add thirdly, in «tt ap- 
paratus for the. more effectively withdrawing tbe porka and 
stoppers fironi such vessels. 

The figure 1 represents a vertical cross section of the upper 
porlioiKif a bottle, or glass vessel, marked ▲ a, adapted to effer- 
vescing liqtUdg,.a» soda water, ami other comppunds of similar 
chemical character ； at b b, a partial outer view of the sama 
U will be seen tfaiit tbe diametral dimension of the neck of the 
vessel oontniGtfi.at c c 9 as in the ordinary vessels used for such 
purposes, but at a stiiall distance above this point the diametr" 
aittension befpns io increase at i> D'and such increase is con- 
tinuedy until it projects or swells to 4 dimeDsion of about 
double the first dimension, and &om that large dimension such 
dimension begins 4o decrease in an upward direetioo, fimd wbeu 
such decrease has again arrived At the point d d， then ihe dia - 
metral dimension of ihe neck of tbe vessel is decreased to tbe 
lesser dimension shewn at E Into this smaller portion, or 
neck, of the vessel, the cork o h is passed, its lower portion h 
protruding belov the portion £ e of tbe neck into the larger 
space. Figure 3 lepffesents^ in a yeitical cross section, n 
modificalion of the mechanical character as regards the focm 
of the upp«r portion of a vessel applied to the same purple, 
in which the increased portion of figure 1 has the: form 
configuration shewn at 1 1.' The' figure . 4 represents a form 
or configuration of ihe uppear paxt of tbe n^cks of bottleg^ 
being in. other resp^cto of the ordinary and known forma and 
cottfiguratioo^. It consasta in formiog in Ule ^nlarg^d or 
thickened portioo of the neek, m m Mm 9 a cou.nier-:Sunk6Q in- 
dentation n n, in which can be applied, in a new i»anoer 9 tbe 
known method of securing the cork, or stopper, to the neck of 
the vessel, by th^ insertion of a metal pin ihrough holes made 
in the opposite sides of the neci, the metal pin passing through 
a diameter of the cork, or stopper, as shewn in the figure at P. 
The head of the pin at Q， and its point at R， being thus 
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placed within the diametral dimeDsioo of ihe projecting ringB 
mmmm 9 and so admitting the application of a capsule, or 
eztezsal cover, to the cork and the opening or moutli of tbe 
Tessel. 




The figures 5, 6, represent tbe apparatus for withdrawing the 
cork^ or stoppers from such vessels. The figure 5 represents 
a compound instrument by which such withdrawal is effected. 
Figure 6 is a longitudinal section of t^e figure 5, in which the 
corresponding parts are marked with the same letter^ of refer- 
ence, a is a nandle of the form generally adopted in the 
corkscrews of common use. b is a metal external tube at- 
tached to the handle and passing through the same in a 
hollowed channel to its opening or mouth on the upper side Qf 
the haodle a a 9 at a a. c is a smaller metal tube slidiog freely 
within the tdbe 9, and carrying at its lower extremity a stop 
plate withip the inner sliding tube b there is also a metal 
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tube or hollow cylindrical rod i， (to be seen only in the figure 
6;) the rod I carries on its lower extremity a doubly fluked arm 
b e 9 which moves freely on a pin /, forming the fulcrom or 
centre of motion; the sliding rod I, figure 6, being also hollow 
and tubular, it allows a small solid metal rod to slide within 
it. This is shewn at k, in the figure 7, with the tubes c and 
I, with the stud or stop plate D， one of the flukes E 9 and the 
centre of motion f、 of the fluked arms E B. 

The action of this instrument, and its application to the with- 
drawing the corks or stoppers of bottles is thus: 一 In the figure 
6, o represents a cork or stopper, supposed to be inserted 
in the neck or opening of a bottle ； the instrument having 
the stud or plate d in the position shewn in the figure 5， 
where it holds the fluked arm e e closed, is in that state 
thrust by the point of the lower fluke into the cork; the 
stud d is tbus forced up as the tubular rod I penetrates 
the cork, and the fluked arm is at liberty to open on its 
centre pip f 9 when they have passed through tbe cork, as in 
the figure : this effected, the small circular plate L, at the 
top of the handle, and which is fixed on the upper extremity 
of the inner and solid metal rod k, is pressed down till it 
reaches the bottom of the cavity o, cut in the handle a ； this 
presses the lower extremity of the rod k against a short inclined 
rib, formed on tbe inner side of the fluked arm, it forces it 
to tale a position at right angles to the position in which it 
was made to penetrate the cork g 9 and then standing in the 
position represented in the figure 2, at E E ; a small helical 
spring under the circular plate l, is attached to the head of the 
rod k, and operates to release it from tbe fluked arm, the arms 
holding the cork g on its under side as shewn in figure 6 ； the 
operator withdraws the cork from the mouth of the bottle with 
facility and precision. 

The figure 8 represents a more simple construction of this 
instrument, a is a solid metal stem having tbe usual cross 
handle ； G is the cork to be withdrawn ； the fluked arms s £, 
set on the lower extremity of the rod is held in a closed 
position, in which it can be made to penetrate the cork, the 
vertical position being insured by a holding socket T, sliding 
freely on the rod a. When the arm enters the cork, the socket 
T is forced to quit the arm, and so releases a small steel spring 
s, wbich then throws the flukes into a position enabling it 
on its exit from the cork at ite lower face, to take tbe hori- 
zontal position shewn in tbe figure, and so enables tbe operator 
to withdraw the cork. 

The figure 9 represents a secure mode of closing the 
opening in a glass or other bottle or vessel by a stopper, 
which cannot be withdrawn but by the operation of its parti- 
cular key. The figure shows the vertical section of a glass 
vessel, in which a is the body, b the mouth of its neck, c a 
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-topper, having a cylindrical hollow space formed in its centre 
and through its length, e b the cylindrical cavity continued 
bat of smaller diameter, and the stopper terminating in a solid 
portion, i, fitting closely in the neck of the vessel, as in the 
osoal constructions. In the cavity e £, and attached to the 
stopper, a branched spring, g o o 9 is placed, whose tension 
being outwards from the centre of Uieir assemblage, their bent 
extremities g g g are thrown by that tension into corresponding 
cavities formed in the portion i, (as shown dXg g g'm the figure 
10，) and also afterwards under a shoulder or grooved bearing 
formed in the neck of the vessel at h h in figure 12. 

Figure 10 is an exterior view of the stopper in elevation. 

Figure 11 is a view in side elevation of the key with which 
this stopper is released in order to be withdrawn, in which a is 
its stalk or stem, b B its arms, of which c c are tbe extremities. 
Its action is produced by inserting its arms b b within the cy- 
lbdrical aperture e s of tbe stopper in figure 9, and pressing 
its extremities c c downwards against the shoulders g g of the 
springs o g ； this pressure and its action upon the springs closes 
them towards the centre and so withdraws them from their 
position of holding in the neck of the vessel ； the stopper can 
then be withdrawn by hand. 




Figure 12 shows a modification of this principle of construc- 
tion and a stopper of security, a represents a portion of the 
body of the vessel ； b its mouth, in which is inserted a stopper 
c ； through the centre of the stopper c a cylindrical cavity is 
formed throogh its entire length, at f, a circular metal plate 
resting by its entire circumference on a bearing shoulder formed 
in tbe solid part of the stopper c. To the centre of the plate b 
are fixed the springs f f ； these have a small portion of their 
lower extremities turned outwards; and at right angles to their 
length, as shown at o ； these portions pass under tbe lower sur- 
face of the stopper c, and beyond that under a projecting lodge 
H， formed in the solid part of the neck of the vessel, suod the 
extremities G of the springs therefore are thus held by the pro- 
jecting ledge, and are prevented from rising by their expanded 
state as shown in the figure, and thoa tiie vessel is securely 
stopped. The stopper cannot be withdrawn an til the eztremi- 
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tfelh^ftte vpriags be released from their expanded position, 
▼Ufik is eflfected by the appfication of a key to the sptings. 
A key for this pvrpeM is shown at fignm 13 ； its arms are 
passed through boles made for thai purpese in the pl«te s» and 
by this action of the key, the limbs "of the spnagi are cami* 
pressed imtil their extremities a g are released ftomt the pio- 
jecting ledges h h; the stopper may then be withdrawn* 9 
U a smaller stopper, which is placed over the pkte b, more 
completely to stop the month of the vesseL 




The figure 14 represents a different construction and com- 
bination to effect the inviolability of bottles ； this is effected 
by a peculiar construction of the vessel itself, and of its stopper, 
and by combinations operating to bold the vessel and its 
stopper securely together, and only to be separated, or the 
stopper be withdrawn, by the agency of a detached key. 




- i-A fepmenis. a longiiudinal section of the upper part 
o£ a boftle £&tedi willi the stopper b, thus constractea: 一 
o c r k a cylindrical passage, formed centric^ly througji 
ks:，ntbe length, as shewn at figure 16; dd is a cylindrical 
^oBar of metal^ in which a screwed hole is formed, as seen 
atf fig«rt» 14, 15 and 16, for. the purpose of receiving the 
male scvew ^ cat upon one part of the vertical rod f; the 
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upper part of this rod bas a groor 0, g， fonned ihmugb Hfr 
entire iengtb, commencing from' the upper part df tbe screw 
n b 9 and h H a frnstrnm of a cone formed of glass, tod con*, 
aec ted to the lower extremity of the rod 9by$t nut and screw, 
it are two curved pieces of glass, whose outer enrcamference, 
when tbey are in close contact with each otbery (as shewn at 
figure 6,) forms an entire circle ； the inner circnrnfeceiice is 
nmde to correspond with the circnm£Brene« of tke piece H^, at 
the point a of its 6isL\nHcr 9 so that when they are iq the po- 
sition shewn at figure 15^ they coincidd wiA or assitme the 
same curvature as the inside of tbe ressel, and 011 the outer 
side of tbe piece 迚， at tbeir ^joints of contact therewith, tbe 
said piee^s (1 1) are eonnected )or bitiged to the under side of 
tbe gtopper b B by an elaslid waterproaf or other suitable sub- 
stance attached to the stopper b b， and pieces 11， by a strong 
cement. It is evident that the second position of the pieces 
1 1 and h h, as described, then admits of the stopper being 
readily withdrawn. 

The patentee claims, as of his invention, the construction 
and combinations of the apparatus and instruments as they 
are described, and the compound apparatus or instruments 
produced in the modifications described; and this as regards the 
improTed forms of bottles and vessels of that character, with 
the improved modes of stopping the same ； and also as regards 
the modes of withdrawing stoppers in the several varieties of 
construction and combination. 



REGISTRATION OF DESIGNS FOR ARTICLES OF 

UTILITY. 

Pursuant to Act, 6 & 7 Vict. c. 65. 

By this Ajcty Designs for the Shape or Configuration of any 
Article of manufacture having reference to some purpose of 
utility, are protected for the term of three years ； the con- 
ditions being simply that two exactly similar drawings, of a 
prescribed size, and drawn with peculiar care to a proper 
geometrical scale, be delivered to the Registrar, with a written 
description, pointing out the particular novelty or improve- 
ment sought to be protected. 

Halfpenny^ Machine far cleaning Knives and Forks. • 

The design sought to be protected in this case, consists in the 
shape and configuration of a machine for the purpose stated 一 
as shewn in tfae figures 】, 2, 〜 and 4， which represent different 
Tiews of the itiachine drawQ (in these figures) to a small scale. 
Fig. 1. is a side elevation ； fig. 2. a plan view ； fig. 3. a trans- 
verse section taken through the vessel d in figs. 1 and 2. At fig. 
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4. are detached views of some of the parts, and having similar 
letters of reference placed on corregpondiDg parts in all the 
figures : a a is a framing of wood or metal, at one end of which 
a screw b is secured in a vertical position, and is a fulcrum for 
the lever c to turn upon ； d is a hollow vessel to contain 
brick-dust or other material of like character used to clean 
knives, &c" and which passes through a hole formed through 
the centre of tbe screw £, and in t£e direction of its lengUi, 
as seen in fig. 3 ； f f is a piece of wood having a screwed hole 
at its centre connecting it to the screw e. This piece of wood 
is supported by a cross piece o fixed to the framing, as shewn 
in figures 2 and 3. Its upper surface is covered with chamois 
or buff leather, as well a6 the under surface of the 'piece P; 
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material to pass freely from the receptacle d. The figures 2 
and S represent a knife placed upon the cross piece g. Now 
motion being given to the lever c 9 mi\l distribute the- material 
contained in the vessel d over the surface of the knife or other 
Article to be cleaned ； and the friction acting with the applicar 
tion of the material by the traversing motion of the handle has 
the effect of cleaning* For cleaning forks, a piece H is sub- 
stituted for the piece P. The projecting piece 1 1, on the 
framing is likewise covered with chamois or buff leather, and 
is designed to be used for cleansing such parts of a knife, fork, 
or other like article as may not conveniently be operated upon 
by the other parts of the machine, k is a tray, l a brush, and 
u a drawer for the reception of the knives and forks. The pro- 
portions of the pieces f and g will, id practical construction, 
always depend upon the dimensions of the knife or article to 
be cleansed. 
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, Introductory, Descriptive, and Practical: : By David 
omas Ansted, M.A., F.R.S., F.G.S., Fellow of: Jesus 
College, Cambridgfe ； Professor of Geology in .King's Col- 
lege, London. Van Voorst. Nos. 1 一 6. 

The science of Geology is, without doubt, one of the most 
fascinating departments of human knowledge. • Its objects are 
so Tast 9 and so varied, w.hile ibe speculations to which it has 
given birth, exercise a kiod of spell over the imaginatiops of 
men. We are led back by it over periods of time, in com- 
parison with which all bur chonology^is but as a moment ；. and 
it discloses to ub, in the far depths of past existence; ottfer orders 
of organized ^beings, .which have left no trace sasirig their 
inanimate remains, in some instances entombed *tb a depth of 
miles beneath tBe present surface of the globe ； or in th'eir foot- 
steps, which, altliough ipiprinted op so unstable a meditim , as 
sand, are nevertheless clearly and distinctly visible on many 
parts of the earth. 

This last circumstance is, perhaps, one of the most iutetfestiug 
in the whole range of the science ； and we shall never cease to 
remember the feelings with which we once beheld a slab of sand- 
stone slowly raised from its deep bed, where it had remained 
for ages of ages undisturbed, having on its lower surface many 
beautiful models, in bas-relief, of what appeared, at first sight, to 
have been a human hand that had left its prints on a bed of 
clay, over which the sandstone ！ had soon afterwards been de- 
posited. These appearances had in reality been produced by 
the tread of a gigantic animal, whose real nature is only con- 
jectured, notwithstanding all^ 't^ie ingenuity which has been 
exercised to ally it with some^knbwn tribe of organized beings. 

VOL. I. 一 N. S. L 



146 



REVIEWS. 



These impressions exist chiefly in the new red sandstone, and 
hare been found in several parts of Great Britain, in Saxony, 
and in the United States oY America. 

Mr. Ansted informs us that " those found in Europe consist 
partly of the footsteps of small animals, supposed to be torioiseft 
or turtles, but contain also amongst tbem others belonging to a 
much larger animal, and differing entirely in shape and propor- 
tions from such as would be left by any known quadruped or 
reptile. The American specimens have been referred by Dn 
Hitchcock to large birds. 

" The larger foot marks impressed on the marly substances 
of the new red sandstone in Europe, bear a singular resemblance 
to the impression that would be made by the palm and expand- 
ed fingers and thumb of the human hand, and for that reason 
the name Chirotfaerium (x"f ， a hand, 9ri^iov 9 a beast) was pro- 
posed to designate the unknown animal by which they had been 
produced. The dimensions are various ； but in all cases the 
prints of what appear to have been the hind feet, are consider* 
ably larger than those of the fore feet, so much so, indeed, that 
in one well preserved slab, containing several impressions, the 
former measures 8 inches by 5， and the latter not more than 4 
inches by 3. In this specimen the print of the fore foot is not 
more than an inch and a half in advance of that of the hinder 
one, although the distance between two successive positions of 
tbe same foot, or the length of the pace of the animal, is 14 
inches." 

On some specimens we have seen distinct impressions of 
nails at the end of each toe, and a fringe of marks exactly as if 
the foot bad been hairy. The animal appears to have varied 
greatly iu magnitude, as the foot-prints present almost incredible 
differences in size ； but we have yet no clue to its true position 
in the scale of beings, while Professor Owen's opinion of its 
being a Saurian reptile appears to us to be more than problem- 
atical. 

•The mysterious interest which envdopes the whole subject 
remains, for human ingenuity has not yet been able to dispel it 
Such, however, is not the case with most otber fossil appear* 
ances. And here it is hardly possible sufficiently to admire the 
extraordinary combinations of knowledge and skill which the 
labours of some of our greatest naturalists exhibit The public 
know so little of comparative anatomy, that when they hear of 
a naturalist having been able, through its means, to build up 
an animal, and detail all its habits, and even its very food, from 
tfae inspection of a few teeth, or petrified bones, dug out of a 
quarry, thej either turn away in incredulity, or look on in 
stupid wonder ； because they will not take the trouble to in- 
vestigate the beautiful facts and deductions by which a degree 
of moral certainty is arrived at on these points, sufficient to 
convince the judgment of all but the prejumced. 
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Let ua take aa aa etample the determination of the Iguano- 
don, a gigantic raptile which: oncd graced amo&g the swamps 
and forests of Ibe weald. Some curious teeth were found in 
the south of England, and sent to Cuvier : he writes, " Thesq^ 
teeth are unknown to me ； they do not belong to a carnivorous 
animal, and yet they must, from various ajppearanoes, be rep- 
tilian ； for although at first sight one might fancy they had 
belonged to a fisE, yet their uiternal structure ' is completely 
different. May we not have here a new animal 一 a herbivorous 
reptile ？ And as among living terrestrial animals the herbivora 
are the largest, why should not the same faave been the case 
among the reptiles in former times, so that wbea they were 
almost the only inhabitants of the land, the largest amongst 
Ihem should be vegetable feeders ？ Time will prove or disprove 
the accuracy of this idea, for some portions of the skeleton anc( 
fragments of the jaw must ultimately be found." 

Here we have a masterly sketch, such as none but Cuvies 
could have drawn. Fragments were found which fully bore out 
the description of the great naturalist, but did not add much to 
it : and subsequent inquiries have shewn that this anomalous, 
berb-eatiDg reptile was a giant of its kind, whose dimensions 
«re thus given by Professor Owen. 

Length of head • • • • 3 feet 
Trunk and sacrum • • • 】2 " 
Tail 13 ，， 



Total length • . . 28 feet 
？ This view of its length," says Mr. Ansted, " gives but an. 
imperfect idea of the real nature of the extraordinary monster 
whose remains we have been consideringy for it is rather in its 
unusually masaiTe proportions and anatomical structure, thaa 
in its length, thai it really differs so widely from any knowa 
(^nas of reptilian animals." 

The size of other primeval animals was, perhaps, even greater 
than that of the Iguanodon, while their whole structure, appears 
to have been adapted to a widely different physical condition: 
of the earth from what at present prevails. 

The microscope has unveiled geological wonders, perhaps, 
even more interesting than those we have paased under review. 
Take, for instance, the. following from Mr. Ansted's work. " 4 
powder has been long known, and is used in the arts under the 
name of Tripoli. It is obtained from Bilin, in Bohemia, and a. 
similar stone is also found at Planitz, near Zwickau, in Saxony, 
and in other places. It consists almost wholly of infusoria case$ 9 
perfectly pseserved, and supposed by Mr. Ehrenberg to have 
beea exposed to a very considerable heatf completely evapo- 

j raliiig the carbon derived from the plants on which the animals 

1 Kred, as well as the organic carbon of the animals themselves. 

A single druggist's shop in Berlin coasumes yearly more than 

I L 2 

I 、 
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20 cwt. of the polishing slate, and yet therq seems a sufficient 
supply for purposes of practical utiUty, although a cubic inch, 
weighing 220 grains, contains upwards of forty thousand mil- 
lions of individuals lying together, closely compressed, and 
without cavities, and also without any foreign cpment. M What 
an idea of prolific power is conveyed by the fact that a cubic 
inch of tripoli contains remains of forty times as many perfect 
organisms as there are haman beings on the face of the earth! 

In pursuing geological investigations, there is abundant oc- 
cupation for the most varied powers of intellect Indeed to be 
a geologist in the higher sense of the term, a man ought to have 
almost universal acquirements. Every department of science 
has to be brought to bear on the various and complex pheno- 
mena which are at times presented for investigation, and a de- 
ficiency in any one branch would in all probability vitiate the 
whole result. Fortunately, however, there are so many depart- 
ments of the subject independent of each other, that any one 
who devotes his time to such pursuits is almost certain of 
an abundant reward. Time and means are essentially neces- 
sary; )DUt how many are there with plenty of both on their 
hands, to whom geology would be a means of never-failing en- 
joyment, who, nevertheless, squander both in idleness or even 
worse ？ It is to such persons that elementary works on geology 
would be more particularly useful. Some of them are very 
attractive, and contain a great amount of important information. 
It is quite true that to be a geologist a person must do more 
than read elementary works, or indeed works of any kind: he 
must work with his own hands if he intends to arrive at emi- 
nence ； and one of the most pleasing features of the geological 
literature of the present day is just that it exhibits the most 
untiring zeal in the acquisition of truth in the only way in 
which truth can ever be won, namely, by personal labour. 

It exhibits in this respect a vast improvement, which to a 
considerable extent is due to the exertions of British geolo- 
gists, who now deservedly rank above those of all other nations. 
Professor Ansted，s work is a thoroughly practical one, and is 
evidently written by one well conversant with his subject. In 
tbe six numbers which have already appeared, he confines his 
attention cbiefly to the geological structure and organic re- 
mains of the Palaeozoic secondary and more recent formations. 
His arrangement is logical and his style lucid, and he com- 
municates a great deal of information within a comparatively 
small compass. As an introductory work, in which organic re- 
mains occupy a prominent part, it is one of the best we have 
seen, and will doubtless prove useful in disseminating sound 
information and correct general principles. The first four 
chapters are devoted to necessary technical discussions. Five 
to the Older PalaBozoic period, comprehending the Cumbrian, 
Cambrian, and Silurian formations with their fossils. The mid- 
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die Paheozoic period, under which are described Ihe old red 
sandstone and Devonian rocks, occupies four chapters, froip 
which we shall extract an account of the Pterichthys, one of 
the most anomalous of fossil fishes, as a specimen of Mr. An- 
sted's descriptions. 

" The appearance of the Pterichthys is sufficiently remark- 
able. The body is of considerable depth, the under part flat 
and the upper part rising into a kind of ridge along the back, 
but the whole covered with a strong armour of bony plates. 
These consist on the under side of live, the middle one being 
diamond -shaped ； but on the upper side there are six princi- 
pal plates on the body besides those which cover the head. 
All the plates are thickly tuberculated outside with wart-like 
prominences of enamel, and their internal structure is bony. 
The head is covered by one hexagonal plate (like the plates 
on the body) surrounded by several others of smaller dimen- 
sions, separated from the principal one by deep channels. The 
eyes are in front, and the mouth appears to have opened, as in 
many fishes, along the edge of the snout. The tail attached 
lo this strange body, and the wing-like fins， from which the 
genus takes its name, are not less curious than the body itself. 
The fins are placed so far forwards, and are so large as to give 
a very disproportionate appearance to the body, and their shape 
adds to the strange effect ； for they gradually swell in breadth 
from the point of their attachment, swelling out until they are 
somewhat suddenly rounded off, and terminating in a kind of 
hook or strong curved point. The tail occupies more than a 
third of the total length of the animal, and is straight, pointed, 
and corered with small tuberculated angular scales. It ap- 
pears to have been supported by a continuation of the vertebral 
column, and rib-like processes stand out as if from the verte- 
brae, making an acute angle towards the extremity of the tail. 
Most probably tbe tail was employed as the principal organ of 
locomotion, the pointed fins being elevated at the approach of 
danger, and the animal in this way rendering itself as unap- 
proachable and as difficult to be swallowed as its form would 
admit of." 

We are indebted to Mr. Miller, a " working geologist n in 
the truest sense of the term, for our knowledge of the Pterich- 
thys, which he discovered while working in the sandstone 
quarries on the shores of the Moray Frith. It differs from 
every other known animal, and is in fact a fish covered with 
the shell of a crustacean animal. It appears as if in those 
early tiroes species were not so distinctly marked as they now 
are, as tbere existed certain connecting links in ihe scale of 
beings which hare all disappeared, and are known only from 
tbeir organic remains, which nevertheless prove them to have 
been possessed of certain structures not now found together in 
the same animal. 
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But to return. The Newer Palaeozoic period, comprehendhig 



with their fossils, are treated of in eight chapters ； while nix- 
teen are devoted to the secondary formations, and eight to the 
tertiary. 

The last number of the work comprehends the snperficial 
deposits and the primary rocks, and we are told that two other 
numbers will complete the work. The illtistrations are nu- 
merous, well chosen, and generally pretty well executed, 
although the characters of the rocks in the small vignettes of 
scenery are rather obscured by shading. These characters 
are always given with most force by good bold outlines, unless 
they be engraved on a large scale, and finished at great 
expense. 

We cannot conclude this brief notice without saying a few 
words expressive of our deep conviction of the growing neces- 



account of the expanse of mind necessarily resulting from so 
extensive a knowledge as the science is now capable of com- 
Inunicating, but also from the numerous practical results which 
easily flow from such knowledge. What a world of trouble 
would an acquaintance with the geological structure of a cotkn- 
try save to a farmer, especially to an emigrant farmer, who of 
all men requires to be possessed of the greatest variety of 
means of saving labour. We have known a. vast expense in- 
curred in searching for coal in localities where slight ac- 
quaintance with the stratification would have convinced any 
one that no coal existed. The whole subject of Artesian wells, 
which is at present attracting so much attentiot), is based on a 
knowledge of the geological structure of the country. On tbift 
hangs success or failure in the operations. Such wells sunk in 
certain situations only can yield water, while in other's, thtey 



drains to the soil; and this is a means of drainage which we 
yet hope to see carried out extensively. 

It is almost superfluous to allude to the value of geological 
knowledge in mining, for it is well known that every miner 
must be a geologist. 

Then, again, how intitnately connected is this branch of 
knowledge with the whole science of topography, which is of 
so much importance in our colonial empire, although at present 
litlle attended to. Geology is one of the means whereby tbe 
best situations for future cities may be chosen ； and without 
its application to such purposes, the whole questions of drain- 
age or supply of water, or healthiness of position, hare to be 
solved by hap-hazard alone. In a militaiy point of xieW also, 
a knowledge oi the structure of a country is of the higfrest 
importance in the choice of positions, whether for health, 
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water, or strength ； in abort, in every profession which has 
aught to do with the surface of the earth, or with what is 
beneath the surface, geology is a science which can never safely 
be neglected. 



7%e Complete Concordance to Skahspere, being a Verbal Index 
to the Passages in the Dramatic Works of the Poet. By 
Cowden Clabke. London, Charles Knight, 1844. 
Parte I. II. III. 

People have long since ceased to speak of the Seven Wondert 
of the World ； 一 in literature, science, and every department of 
art. Such marvellous achievements are now daily accomplished, 
that we no longer feel surprised at the execution of any task, 
however elaborate or extraordinary it may be. Time traa 
when the industry of tKe great Lexicographer astonished tbe 
world ； tbe time now exists when a life of labour may be de- 
voted to a pains-taking task, and, after all, the result be not 
adequately appreciated. It would be idle and almost im- 
pertinent to dwfell for an instant on the pleasure and instru):- 
Uon， and almost intuitive, or rather prophetic, knowledge con- 
veyed by the works of Shakspere. He who would, even in 
the inward aspirations of his heart, desire only to approach 
such a shrine, nust, as Sir Walter Scott observed, at the cele- 
brated meeting at which he avowed himself to be the author 
of Waverley, hang up his crutches like the beggar at the portals 
of the temple, as symbolical of his weakness and inability to ap- 
proach worthily the object of his adoration. To have then at 
hand a guide, a kind of silent friend, who can, as with a 
talisman, enable us at once to fasten upon any peculiar expres- 
sion, thought, or sentiment, which Shakspere has recorded 
for all time and all nations, is to possess ourselves of a treasure, 
indispensable and almost invaluable to those who appreciate 
and are necessarily in tbe habit of referring constantly to bis 
works. It is, albeit, iu the shape of a royal octavo, placing a 
sort of familiar in our library, whom we must ever and anon 
be tempted to consult. Such is the character of the work be- 
fore us, which aims at being a Complete Concordance to 
Shakspere. It might some years ago have been esteemed 
one of the literary wonders of the world, that a lady should 
have undertaken so laborious a task. We should require the 
Actuary at the National Debt Office to give us a statistical re- 
turn of the number of sentences in every play, the number of 
lioes in every sentence, and the number of words in every 
line, before we could even form an adequate idea of the trouble 
which such an undertaking must prospectively have entailed 
on iU projector. 

It U truly observed iu tbe Prospectus, that the " achievement 
of a work, such as would combine every requisite of distinct 
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reference and completeness, demanded much time and labonr, 
and, above all, much persevering enthusiasm, as it was a task, 
which, tbongh in its spirit delightful, yet in its detail was 
fatiguing." — This must have been tbe case, for it appears that 
a period of more than twelve years has been devoted to its com- 
pilalion. It will be remembered that Twiss's book is a mere 
dictionary without context ； Ayscough's, which is entitled 
" An Index to the Remarkable Passages and Words made use 
of by Shakespeare," is, as the title indicates, a selection only, 
and the reader is frequently disappointed in finding particular 
passages he may wish to refer to. We have indeed compared 
the Index of Ayscough with the Concordance before us ； and 
find that this Concordance to Shakspere is infinitely the most 
elaborate. It is a complete verbal Index to every passage, and 
will be found to ^gree with the Variorum, Payne's, Collier，s, 
Charles Knight's, and all the acknowledged best editions. The 
compiler, Mrs. Cowden Clarke, a member of the talented 
Novello family, merits the thanks of the literary world for 
tbe production of a work of reference which mast have cost 
so much labour, and which will undoubtedly prove exceedingly 
useful to all literary men. 



THE PROGRESS OF SCIENCE. 

(To be continued Monthly.) 
ASTRONOMY. 

New Comet. 一 M. Victor Mauvais, Member of the French 
Institute, and one of the astronomers of the observatory, bas 
discovered a new comet. It was observed between the stars of 
Sigma and Tau, in the constellation of Hercules 一 the appa- 
rent diameter of the nebulosity being from three to four mi- 
nutes of a degree, with a small brilliant nucleus. It was seen 
by Sir James South momentarily, and more distinctly by Mr. 
Main, at the Royal Observatory, Greenwich, on the I5lh. 
The following are the particulars given by Mr. Main ： ― 

"At lOh. 17m. mean solar time, its right ascension was 15d. 
43m. «*>8., and its declination north, 42d. 4m. 14s. It is very 
nearly circular, having an ill- defined planetary nucleus sur- 
rounded by a coma. Its brightness is considerable, and it may 
be easily found with a small telescope." 

CHEMISTRY. 

Artificial Production of Black Lead.— On demolishing 
the interior brickwork of the iron furnaces at Niederbronn 
(Lower Rhine), while the furnaces were still hot, a shower of 
sparks, or of charcoal dust, had sometimes been observed to 
escape from the crevasses. On examining whence the sparks 
proceeded, they were found to come from deposits of carbon 



PROGRESS OP 8CIBNCB. 



\5* 



amongst the stones of the fabric. This carbon appears to have 
entered the finest fissures in a state of vapour, and to have 
been deposited either in ainorpfaous fragments, or in balls, the 
centres of which were amorphous, while the outer parts were 
radiated, and the surface covered with stalagniitic tubercules. 
This matter has all the properties of plumbago. It barns 
completely away, leaving only a trace of oxide of iron. It 
must have arrived at its position in a gaseous state, and ap- 
pears to explain the origin and formation of plumbago, which 
would hence appear to be nothing more than carbon sublimed 
from deposits of anthracite by heat arising from the proximity 
of igneous rocks. 

DAGUERREOTYPE. 

Modification op the Daouerrbotypb Process. ― M. 
Fritz sche exhibited to the Academy silver cards, intended to 
replace the metallic plates at present in use. along with a view 
procured on one of these cards. M. Lvitsky prepared these 
cards with Bristol board, which he covers with silver leaf, by 
means of white of egg and red chalk. They are polished with 
rouge and coiton. The card is employed in the same way as 
the metallic plate. Its edges are slightly waxed. The images 
may be fixed by a concentrated solution of hyposulpfaate of 
6oda 9 and the card washed, without injury. 

ELECTRICITY. 

Transmission op the Elbctric Current.— On the 8th 
of August last, Mr. Morse having prepared a copper wire, 
160 miles long, for an electric telegraph, which he was com* 
missioned to construct for the American Government, made 
a number of experiments to test the accuracy of the law of M. 
Lenz. The wire was rolled in 80 coils, each 2 miles long, and 
the current, from a Grovels battery of 100 pairs, was transmitted 
through one or more of the coils, so as to obtain the effect of 
auy given length of wire. 

The current from the 100 pairs was first passed through the 
whole length of 160 miles, aod the power was found suffi- 
cient to move the telegraphic lever with great force. Forty 
pairs were not found sufficient for the purpose. 

The next set of experiments was made on the decomposition 
of water, with different lengths of wire, and the following table 
shews the Tesult. 

Battery of 100 pairs. ^ 

Battery without a length of wire • • • • 5.20 

,， 1 mile of wire 8,85 

，， 2 miles ft.6» 

n 3 „ 1.84 

« 4 » 1.20 
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^ oflOO pairs. ^ ^i^^ 

Batleiy 5 miles of wire 1.05 

" 6 „ 0.92 

,, 7 w 0.80 

,, 8 „ 0.71 

" 9 „ 0.64 

,, 10 ,, 0.57 

yy 20 „ 0.30 

„ 30 „ 0.20 

,, 40 ，， 0.14 

" 50 ，, 0.094 

ENERGIATYPE, A NEW PHOTOGRAPHIC PROCESS. 
BY ROBERT HUNT. 

While pursuing some investigations, with a view to determine 
the influence of the solar rays upon precipitation, I have been 
led to the discovery of a new photographic agent, which can be 
employed in the preparation of paper with a facility which uo 
other sensitive process possesses. The following statement 
will at once show the exceeding simplicity of the discovery. 

Good letter-paper is washed over with the following solution. 
A saturated solution of succinic acid two drachms, mucilage of 
gum-arabic half a drachm, water one drachm and a half. 
When the paper is dry, it is washed over once with an argen- 
tine solution, consisting of one drachm of nitrate of silver to 
one ounce of distilled water. The paper is allowed to dry in 
the dark, and it is fit fot use. It can be preserved in a port- 
Wio, and at any time employed in the camera. This paper is 
p«re white, and retains its colour, which is a great advantage. 
At present I find it necessary to expose this prepared paper in 
the camera obscnra for periods, varying with the quantity of 
torni shine, from t*fo to eight minutes, although, from some re* 
bulls which I hare obtained, I am satisfied that, by a nice ad- 
justm^M of tbe proportions of th« materials, a much shorter 
exposure will suffice. When the paper is removed from the 
cAmdra, no trace of a picture is visible. We have then to mix 
together one dnrchm of a saturated sotutioo of sulphate of iron, 
•tid two or ihnee drachms of th« mucilage of gum-arabic A 
wide flat brush, Baturated with this ftolutioti, is now swept over 
•he &ce of the paper rapidly and evenly. In a few seconds the 
Remnant images are seeu to dev^lope themselires, and with great 
rapidity a pleasing negative photographic picture is produced. 
Tbe iron sokfiioB b to be washed off as soon as the best effect 
appears, this 1>eing done with a soft sponge and clean. The 
drawing is then eoaked for a sbort tine in water, and may be 
permanetitly fixed by being washed wer with ammonia, or per- 
naps better with a solution of the hypogalphate of soda, care 
being taken that tbe salt is afterwards well waished out of the 
paper. From the pictures ibus produced, any aumber of others, 
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correct in position, and in light and shadow, may be produced, 
by using the same succinated papers in the ordinary way, from 
fire to ten mmutes in sunshine producing the desired effect. 
The advantages which this process possesses over every other 
mnst be, I think, appiarent. The papers are prepared in the 
most simple manner, and may be kept ready by the tourist 
until required for use. They require no preparation previous 
to their being placed in the camera, and they can be preserved 
until a convenient opportunity offers for bringing out the pic- 
ture, which is done in the most simple manner, with a material 
which can be anywhere procured. 

KTHNOLOGY. 

A tract has been published by M. d'Omalius d'Halloy " Sur 
le$ Races Humaines^ of which the following is the account 
given by the author when presenting it to the Academy of 
Sciences. He states that he had endeavoured to show, that in 
classing the modifications of the human race, the natural cha* 
racters, such as form and colour, ought to take the precedence 
of language, historical filiation, and other social considerations. 
He then points out that the application of this principle leads 
hiin to remove the Hindoos and Abyssinian s from the whites 
and to add them to the brown race, which thus becomes com- 
posed of three geographical groups, separated respectively by 
the Sea of Oman and the Gulf of Bengal. He concludes with 
remarking upon the constantly progressive development of the 
whiter varieties of the human race, whilst the coloured races, 
and also the least fair of the white race, are stationary or retro- 
grade; whence it may be said, that notwithstanding the stability 
which now characterizes organic nature, there is yet in progress 
a phaenomenon of a like kind with that which is revealed to us 
in the palsontological study of the terrestrial globe, which ex- 
hibits the successive appearance of species more and more per- 
fect; fish having preceded reptiles, reptiles the didelphous 
mammalia, and these latter the mouodelphous ； man haying 
come last, to crown the series. 

GEOLOGY. 

At tbe silting of the French Academy of Sciences on the 3d 
instant, a letter was read from H. Felix Robert, which stated 
(hat he had found, in breaking a block of marly limestone neat 
Alais, (25 miles n.w. of Nismea,) fossil bones which he recog- 
nised as those of man. There is a pretty large portion of a cra- 
nium where an apophysis is perceived, and teeth well chia- 
racterized, as molar, incisive, ana canine. The rock which con- 
tains them is a sedimentary bed about a metre (yard) in thick* 
D6M, and of a yello^ifish colour. It rests upon other beds of a 
Tcry compact limestone, of conchoidal fracture, in akersate 



156 



PINE ARTS. 



strata of black and white, and veined with carbonate of lime. 
Above tbe whole is a considerable deposit (banc) of rolled peb- 
bles, or diluvium (terrain de transport dUuvien). M. Robert 
added, that M. Marcel de Serres and several other geologists of 
Montpelier, to whom he had shown the bones, had agreed with 
him in recognising them as the teeth aud a portion of the cra- 
nium of a man. 

M. Moreau de Jonnes observed, that at the request of Cuvier, 
he had drawn up, twenty years ago, a detailed account of a 
similar discovery made in the Grande Terre district of Guada- 
loupe, and that the facts were not favourable to the idea that 
the fossil was antediluvian. M. Elie de Beaamont and Du- 
frenoy followed, and remarked that confidence could not be put 
4n such accounts, for similar statements had been often made 
and never established. 

The Artesian Well at Naples. 一 The boring has arrived 
at tbe depth of 108 yards. It has traversed sixty yards of 
yellow tufa ； next it has pierced a gray tufa of much older 
date, and the marine formations and sands intermixed with 
thin layers of pumice, are beginning to appear. The tempe- 
rature augments very slowly. 

The Artesian Well near Paris. 一 The yulume of water 
supplied by the Artesian Well of Grenelle was measured a few 
days ago, and found to have lost nothing of* its force or quan- 
tity. The source furnishes 2,000,000 quarts* of water per 24 
hours, which is more than sufficient for the consumption of the 
quarter of the Pantheon, where immense reservoirs have been 
constructed to receive it. The water is as limpid as filtered 
Seine water, and has continued clear since tubes have been 
inserted in the aperture. 
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ART UNIONS. ― THE NEW ACT OF PARLIAMENT. 

The evil tendency of Art Unions was tbe subject of an article in 
a late number of the London Polytechnic Magazine', the object 
of which was to demonstrate that these associations were not only 
illegal in principle, but that the operations of them would prove 
injurious to the interests of Art. It is probable that the mere 
point of law which has subsequently identified them as falling 
under the category of " lotteries, littlegoes, aud unlawful games," 
never would have been mooted had the original objects of the 
London Art Union been only fairly dealt with. It is true that 
similar, or rather apparently analogous associations exist in 
Prussia, in Bavaria, in Wurtemburgh and other parts of the 

• Vide the London Polytechnic Magazine. The evils of Art Unions. 
By an Artist, p. 332. 
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ConlineDt; but in a busy commercial countiy like ilm 9 the 
principle of a chance distribution of works of art, was no 
sooner started than it was immediately extended and abused. 
One of the present sheriffs of London, himself an eminent 
prioUeller, could not Tefrain from standing au clair de la Lune 
by his own wheel of fortune. Thus did the London Art Union, 
by adopting an unhealthy lotteiy principle distribution of prizes, 
throw open the floodgate for those abuses which have necessa- 
rily called forth the interposition of government. There is no 
difference ethically between drawing a prize ticket at a picture 
lottery, and winning a little gold for the deposit of a little silver 
in the gambling booth on a racecourse. The speculators in 
each case make a small deposit for the purpose of winning a 
prize, the value of which may be much above the money risked. 
This as a matter of speculation is done, it is true, every day on 
the Stock Exchange, which may be fairly designated and stig- 
matized as the great gambling hell of Europe. Still Art, to 
the real lovers of Art, is for its own sake so much above even 
pecuniary compensation, that its higher works of genius ought 
never to be subjected to a chance principle of distribution. We 
do not affect to suppose that the artist, highly gifted as he 
may be, can be iudiffereDt to the means, which money only can 
supply, of obtaining the comforts, if not luxuries of life. Yet no 
men, generally speaking, are so indifferent to worldly matters, 
at least in their earlier career of life. They leave tbeir studdo 
in this cold clime, and go southward full of hope and expecta- 
tion, and often gifted with high inspiration; they wander through 
the south of France and the suddj land of Italy ； they sojourn 
winters in Rome and communicate and sympathize with conge- 
oiai spirits ； or it may be that they pursue their rambles and 
sunrey the sea-girt isles of Greece and sometimes traverse the 
Atlantic and extend their romantic pilgrimages to the broad 
lakes and mighty rivers and cataracts of America, and when the 
spring of life, or it may be a portion of its sammer has pas" 
they return to this the metropolis, as we esteem it, of the world, 
and what do they then find ？ A government which does little 
or nothing for the cause of art; so supine, that it gives its 
sanction to Art Unions one day without looking into their real 
tendency, and then in a fit of extraordinary diplomatic dis- 
patch pounces down upon them, proclaims their illegality and 
suppresses them on tbe very eve of a midsummer distribution of 
prizes. Tbey find too, that this indifference on the part of 
gOTerament, prevails also among tbe aristocracy, whose patron* 
age of art is rather nominal than real. The number of pictures 
purchased out of the Royal Academy exhibition daring the last 
ten years by our English nobility has been inconceivably few. 
We have the meagre list of them, which we believe to be toler- 
ably correct, before us, and are not surprised that artists should 
hail the field of Art Unions or any other mart, however ficlilions, 
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for the disposal of their works. The Royal Acttdemy itself 
does less for the encouragement of rising artists than for the 
support and interest of its own elect members, who annually 
reject pictures of high merit by younger aspirants to fame, 
while they themselves redecorate the walls of their own exbifai* 
tion with their own pictures. There is not for young and rising 
artists in England at IkU moment any fair or open field; there 
is nothing to cheer, or encourage, or support them on their way. 
The very facts that the government authorities sanctioned in any 
way the existence of these picture lotteries indicates an indif- 
ference to the interests of art. Their injurious tendency would 
have been manifest had the cause of art itself really been con, 
aidered. This, however, was not tbe case. It is true that so large 
a sum as 36,000/. expended in seven years among poor artists, the 
poor artist and poor poet being proverbial objects of commise- 
ratioD, must have dispensed good and possibly alleviated muofa 
individual want and suffering. Still, unkind or harsh as it may 
appear, the charity so administered mast be held subordinate to 
the principle upon which art itself must seek to be supported. 
By a ra£9ing picture booth much money may be raised and 
charitably applied ； nay, it would be a boon to many poor artists, 
if from a fund so raised there were a demand for many hundred 
pictures at 10/. or 20/. each; but looking to the advancement of 
art, we do not want and 201. pictures ； but are content 
to pay a higher price for a higher class of works. The price of 
a thing may be just as much as it will bring, but artists ought 
not to be tempted to fritter away tbeir talents and employ them- 
selves like Peter Pindar's razor^seller in painting pictures merely 
to sell to Art Unions. It is the interest of artists to uphold tbe 
legitimate value of tbeir works, and dispose of them not blindly 
upon a pitch and toss principle, but to those by whom avt is 
really for its owtt sale appreciated. We cannot conceive 
any man of genius executing a high work of art for a picture 
lottery. 、 

With these introductory remarks, we now lay before our 
readers the bill intituled " An Act for legalizing Art Unions." It 
eonsists y as will be seen, of two clauses only; the first giving a 
temporary protection to the associations now existing, which 
Mtends until the 1st of next January ； the second provides 
that all such future associations shall be under the sanction or 
incorporation of a royal charier. The act is as follows ：一 

" Whereas certain voluntary associations have been and may 
hereafter be formed in various parts of the united kingdom, 
onder the name of art unions, for the purchase of pictures and 
other works of art, to be afterwards allotted and distributed by 
chance, lot, or otherwise, among the several members, sub- 
scribers, or contributors constituting or forming part of such 
associations : and whereas such distributions of works of art, 
and the proceedings taken to carry the same into effect, may be 
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deemed and taken to come within the provisions of the several 
acts of parliament passed for the prevention of lotteries, Hule* 
goes, and unlawful games, whereby the members of suefa art 
unions as aforesaid may be liable or subjected to certain pains 
and penalties imposed by law on persons concerned in lotteries^ 
Iittlegoe8 9 and unlawful games : and whereas it is expedient 
that all members, subscribers, contributors, and other persous 
belonging to such voluntary associations or art unions as afbro， 
said, or acting under their authority or direction, or on their 
behalf, shall be discharged and protected from any pains and 
penalties to wbioh they may have rendered themselves liable by 
reason of any such purchases of pictures, or other worlis of art, 
and the distribution thereof : be it enacted by the Queen's 
Most Excellent Majesty, by and with the advice and consent of 
the Lords spiritual and temporal, and Commons, in this present 
parliament assembled, and by the authority of the same, that 
all such art unions, and all members, contributors, subscribers, 
or officers thereof, and persons acting for them or on their be* 
half, shall be discharged and freed from all suits and prosecu- 
tions, liabilities, pains, and penalties to which by law they 
might be liable, as being concerned in lotteries, litdegoes^ or 
unlawful games, for any thing done or which may be done by 
tbem or any of them berebefore, or before the first day of J ami. 
ary next, touching the purchase of any such or other works of 
art, or the sale or distribution thereof by chance or lot 

" And whereas the future establishment of such voluntary 
Maociations, if duly regulated, will lead to the encouragement 
and improvement of the fine arU ； be it enacted, thai all suoh 
voluntary associations as aforesaid, now constituted or which 
may be constituted hereafter, and all tbe numbers, contributon^ 
subscriberSy and officers thereof, shall be deemed to be lawful 
associations, and the members, contributors, subscribers, and 
officers thereof shall be freed and discharged from all pains and 
penaj^tes enacted against parties concerned in illegal lotteries, 
iiulegoes, or unlawful games, by reason of any acts or things 
done by them or any of them in furtherance of the purchase or 
distribution of such pictures or other works of art as aforesaid, 
provided that a royal charter or charters shall have been first 
obtained for the incorporation of such associations, or provided 
that the deed of partnership or other instrument constituting 
such afiaociatiou«, and the rules and regulations relating to such 
purchases and sales, shall have been first submitted to the con- 
sideration and approved of by the committee of her Majesty 1 ^ 
most honourable privy council for trade and plantations, and a 
copy theteof deposited with such committee, and provided thQ 
purchase and distribution of such pictures or other works of art 
as aforesaid, shall have been conducted in strict conformity 
with the royal charter or charters which may have been granted 
or the deed of partnership or other instrument constituting such 
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a8sociaUon 9 or the rules and regulations which may have been 
approved of, as hereinbefore set forth." 

The first clause, it will be observed, simply grants an in- 
demnity, or protection, lo the several members, contributors, 
and sabscriber8 9 who are at present liable to certain pains and 
penalties for having entered into associations which fall under 
the law applicable to " lotteries, penny goes, and unlawful 
games. 9 ' It was clearly " expedient," to use the words of the 
Act, that such contributors, subscribers, and members should 
be so discharged and protected, more especially as Prince 
Albert, the Queen Dowager, and some of the highest Law 
Officers, and Ministers of the Crowu, are found to have been 
unwittingly among the offending parties. It was, therefore, 
only right, in order that this act of the legislature might be 
made to " square to the universal fitness of things," that six 
months should be granted for the winding up of all such illegal 
proceedings. When law makers become law breakers, lenity is 
always expedient The real moral of the tale is, that notwith- 
standing the recent much ado about nothing proceedings of the 
royal commission, the government does not give any thing like 
an adequate and sufficient encouragement to the fine arts. On 
the 1st， however, of next January, these Art Uuion«， instead of 
being, as the title of the Bill would imply, legalized— are 
abolished. Until then the wheel of fortune may go round. 
The second clause amounts equally to a prohibition of all such 
indiscriminate associations ； for it is not to be supposed that 
the Board of Trade will recommend the graut of a royal 
charter for any such purpose without very deliberate con- 
sideration. It is very possible that Art Unions may be put 
upon a less objectlon^)le footing tban they are at present; but 
this remains a subject open for discussion. Hence, it is added 
that " this Act may be amended or repealed by any Act passed 
in the present Session." 



MISCELLANEOUS INTELLIGENCE. 

ExfRAORDINAKY MEETING OF THE GEOLOGICAL SOCIETY OF 

France. ~ This meeting will be held at Chambery, in Savoy, 
on the 12th of August. There are few localities which offer a 
larger variety of objects of interest than the environs of Cham- 
beiy. There the modifications of the lias and the meta* 
morphism of rocks can be studied in all their details. The 
Jura formation presents itself both in its proper characters and 
as it is changed by proximity to the Alps. Various tertiary 
groups also exist which are marked by local peculiarities, and 
the whole subject of erratic blocks and glacier motion may be 
investigated in the neighbourhood. 



161 



ELECTRO-MAGNETIC TELEGRAPH. 

Description of Mr. Bain's Electro-Magnetic Printing 
Telegraph, now at work upon the South Westbkn 
Railway. 

In order to facilitate the description 9 we will divide it into three 
parte; considering, 1st The magnetic apparatus. 2nd. The 
printing mecbanism. 3rd. The compensating or correcting con- 
trivance. 

1st The two wire coils are two electro-magDetic multipliers, 
in the form of hollow cylinders, wound round with wire : these 
coils form part of the galvanic circle, b^mg connected with the 
conducting wire, which, proceeding from the plate of metal 
sunk in the ground somewhere near the machitie 9 ascends by 
the left side of the stand, (right hand of the 6peetator 9 ) and 
passing through a metallic screw under the board of the same, 
pierces this board, as well as that on which the machine rests^ 
and is then connected with one of its four upright metal pillarB. 
Along this pillar the electric current finds its way to one of the 
coils, from which a conducting wire carries it over the top of 
the instrament to the other coil, and thence it descends to the 
earth, where, protected by a coating of asphaltum, it proceeds 
along tbe line anderground to the other machine at the distant 
station, and passing through that machine, exactly in the same 
manner as it does through this, terminates in the opposite plate 
of metal there sunk. The moisture of the earth conveys tbe 
electricity from one plate to another, and thus completes the 
galvanic circuit without the aid of a battery. The object of 
these wire coils is to accumulate a greater amount of electricity, 
in order to affect more powerfully the circular magnet, which is, 
iu facty composed of two semicircular magnets, the poles of 
which are within the coils. 

The magnet is suspended by its diameter, which, for Ihe pur- 
pose of facilitating the description, we will cal] the magnetic 
needle^ referring to it all the motions of Ihe magnet. This 
needle is fastened to the vertical spindle which revolves with it, 
and being acted upon by the electric current, it is now forced 
from iu natural position, and d^flecU towards the stop connected 
with the metallic plate. As long as it continues in this pos" 
lion, the machinery will be at rest ； but the instant the galvanic 
circle is broken, the needle, recovering its natural direction, will 
more towards the stop : the apmdle turning consequently a lit- 
tle with it, will disengage from the notch or stop the small 
lever connected with the first train of wheel-work, and therefore' 
this part of the mechaDtsni, then free, will be put in motion by 

vol. N, 8. M 
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means of the weight. Should the galvanic circle be re-csta- 
blished, the needle by being deflected, will impede the rotation 
of the lever by presenting to it the closed part of the notcb, and 
the machine will stop. Let us now see in what manner the 
electric current may be broken or re-made at the will of the 
operator. 

The dial is isolated, that is, that having no contact with the 
metallic parts of the mechanism y (which, as we have seen, are 
also in an electric state,) would be excluded from the galvanic 
circle, were it not for the artificial connexion whidi, with a 
d6ubl6 object, as we shall presently see, has b^en established 
between the dial and tbe rest of th^ machinery. This connex- 
ion is effected in two ways : the first is by means of the spring 
screwed at one end to the hand, which, being connected with 
tbe meohaui8m 9 is electrified, but has no codtaot with the dial 
reVolyiag in a collar of wopd, 抑 d resting with the the otber on 
tbe spdall dial which forms a part of the large one, The-seoo^cl 
C€ftuiexion. i». made .by depressing ]tbe key in contact with the 
dial, and causiog its point to touch thq tube full of merciiry 



tbe one -Of the oltajer of th^»e conne^ioD^ the galvanic circle. U 
broken alBp.- Th^ firet conttexioii by uieav of ibe QpriDg ia 
employed in both machi^s when at 韓 r^st, and in the 
one. (namely, that whiqb receives tbe mewg^Jwbieii area4 
worlc ； the second ^oppexion by meaiis of the )iej i& wpJoyed 
wboi% at work by the active mfitchine, (that which sends the 
wgtjYivi order to effect in bothi tjiejnioiiientary stoppiige^ of thf 
first inpin required- for tb^ jprinting of tbe %iit68» 

Let Us I suppois» that the operator at one thp. tdegraph^ 
(the 0119 at XoQ(ion^ fyr example) vrisb^ft tQ tr^smit a coiodqu^ 
nicatioii to the jpilier. . He will firm priess with hie fipg^r the 
spring key, thup establishing the 8QQoad conn?^ioi| f , and 
will J^en break the first by. unscrewing- ihe spring' frqon the 
As itf thi? opei^liofi the el^Qtrio^l eondiMw :of,tbe i9«cbii)e 
remaios the same, too visible effeat taka9 plaOe.; but o# ppojD ^ 
he lets go the spring key and allows.it to iretuni to itopr^WHt 
position, tbe galvanic cireuit will be iostaQtly brokw, the mag- 
netic, needle will return to the'Stop,;the svaall levqr will b« dk^ 
engaged, and the first train being set in Qiolioo, Ui^.h^md^will. 
consequently begin to travel round , ihe d|al 4 X^ : u$ s^ppo^ 
also, that the communication tq bg.tmnraiHtedJ- repi^sciDt^ 
by * the figures 37 : when the hfl^nd is cpming nec^rly. pppo^it^ 
the figurq S, tbe. .operator will pre^s tbe key, and* as saw..^e« 
fore， Uie firfit train will stop ； but in so doing it will act upon 
thQ detent of the second, ,the manner hereafter eipl^in^d,) 
thi^ train will now begin to move, impelled by the weighty .^od. 
the figure 3 will be printed the paper wbicb <?ov^rfr?th& 
cylipden> ； This dc^， the operator wiU.^gaiq fai^e, 
from thp,«>riP& kpjt. th^fir^ Xrmiyr^l agaifi ]^ ji»t jn joio>ii9% 
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and the haiid, continuing its revolutioii; will r^ach figtire 7 . 1 the' 
first train stops as before, the s^bond ! moves, figure 7* is printed; 
on the cylinder, and afterwards, by* the same process, the foil 
stop which indicates that the communicated |b ended : kslly," 
the band will continue for the fourth time its revolution until it! 
is, completed and it returns^ to the iBtarting point. If nothing 
more is to be said, the operator will again screw the spring m 
contact frith the dial, when he may .definitely let go the spring 
key, and the machine will remain ,in constant rest, ffo^ let' 
the reader remember that whatever this machine has shottm and 
printed, faas been, at the same instant, shown and printed by 
the other machine at the farther station* ' 

2. Let its now proceed to examine in what manner the 
printing is effected ； .this part of the mechanism required close: 
attention. There is a governor, similar to that employed ip' 
the steam engine to regiUate its velocity : in the telegraph, how- 
ever, it performs besides another most i important office. Wheil ; 
beginning to rotate, the balls diverge; ^nd conseqvfenily 'the: 
collar rises gradually up the shaft. There is a lever, so poised, 
that its lower extremity would tend to rise, yielding to the 
greater .gravitation of the counterweight in the opposite atta 9 ' 
were it not prevented by the collar of the governor which" 
presses upon it. The depression of the left arm of this lev^r 1 
causes the tongue and the roil, (both of which are fixed to the 
same axle as the lever, and at right angles with it,) to d^vial6 
(Tom the vertical direction, and incline, to the right. This 
inclination keeps the second train at rest; for the wheel and' 
the fly, obeying the impulse given to them by ihe weight, WQuld 
at once, rotate, were it not that the first is prevented by the top 
of th《 tongue, and the second by one of the prongs of the ifork ； 
bat suppose that .on the balls of the governor beginning to 
rotate, the collar rise gradually; it is evident that as the friction 
wheel rises after it, the tongue and the tod will incline a little 
to their Tertical position. The edge of the wheel, and tbe pin 
attached to the fly, will find a free passage, the latter between 
the prongs of the fork, and the farmer behind the tip of the 
tongne, and consequently the second train will begin to rotate. 
But tfae wheel has scarcely performed the twentieth part of its 
revolution, before the collar continuing to rise, and carrying 
after it the wheel, the tongue and the rod incline still more to 
the left, and the latter again, impedes with the other prong of 
its fork the rotation of the fly, and consequently tbat of the 
wheel. The second train is therefore stopped, and remains at 
rest whilst the first is at work, and causes the hand to move on 
the dial. When the hand points to the figure which is to be 
printed, the first train is made to, stop ; the collar descends aod; 
presses down the iyheel^ aod inclines again to the ri^ht ； the piri 
once jnore find^ ' at^age bet^r^en the prongs of the latter, 
and the second train ^thus t>egiii8 to movd on the stoppage of 

• M2 
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the first, in order to print the figure before which the hand was 
brought to rest. " But this movement," the reader perhaps 
tfain1(8 9 " will cease as soon as the collar coutinues to descend^ 
and the first train stops altogether. 19 Such would be indeed 
the case, if a most ingenious contrivance did not prevent 
it. It will be observed that in the periphery of the wheel there 
is a groove, wherein, when the roacnine is at full res" the tip 
of the tongue is inserted : during the. momentary progress made 
by the second train, when the telegraph was first put in motion, 
the said tip entered within the periphery of the wbeel Y and the 
wheel, though little, progressed enough to place its groove out 
of the reach of the tip on its return. It is therefore evident, 
that when the first train afterwards stops, the collar cannot 
descend entirely to its point of rest, until the lip of the tongue 
re-enters the groove of the wheel ； but this cannot now take 
place until the said wheel (at present free to rotate, inasmuch 
as tbe pin finds also a passage through the fork) shall have 
completed a revolution, and bringing the groove opposite the 
tip, will allow the latter to fall into it and regain its present 
position, in which case the fork will also resume its position, 
and the machine will stop. But during the revolution just 
mentioned of the wheel, the printiug has been effected in the 
following manner. 

The eccentric piece, called a tnail, attached to the principal 
shaft of the second train, has performed one revolution, together 
with the wheel also attached to the same shaft. Now the 
arbor or shaft of the type wheel moves in its lower extremity 
upon a kind of pivot, which 9 without interfering with its 
rotatory motion, depending on the first train, and synchronous 
with thai of the hand on the dial, allows of the wheel being 
moved bodily forward towards the cylinder, with which it 
would be kept in constant contact by the ' force which the 
strong spring exerts upon the moviug plate to which the 
horizontal rods are attached, if the projecting part of the 
snail did not prevent it. However, when this projection of 
the snail, at a certain part of its revolutioD, escapes from the 
butt proceeding from the moving pkle, the latter advances 
with a sudden jerk, (the spring being then allowed to act upon 
it,) pushing the type towards the cylinder, and as there is 
between them a ribbon saturated with ink on the side of the 
cylinder, the blow causes the figure of the type wheel, which 
happens to be opposite the cylinder, to be printed upon its 
surface ； this figure is the same to which the hand is poiuting 
on the dial. Meanwhile the snail, proceeding in its revolution^ 
pushes back the butt, and stops ready for another impression, 
just when plates regain their present permanent position. At 
the moment when the type wheel comes in contact with the 
cylinder, a small hammer, by means of a simple mechanical 
connexion which it is unnecessary to explain here, strikes a 
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spiral spring, the sonorous vibration of which, similar to that of 
a church dock, gives information of the printing being 
effected. 

The wheel concealed behind the wheel is connected with it in 
such a manner, that for each complete revolution of the former, 
the latter adrances a given space, carrying with it the blackened 
ribbon, and this, by its mere pressure against the cylinder, 
causes it also to revolve proportionately in the direction of the 
arrow, thus presenting a new surface to the figure which follows 
the one already printed. The screw on which the cylinder 
more«, causes it likewise to ascend gradually as it turns, in 
order to make room for a fresh line : thus, if we suppose the 
cylinder covered all over with figures successively printed 
by the type wheel, they will appear in a continuous spiral line. 
The intelligence may, if required, be printed on a slip of paper 
introduced between the cylinder and the ribbon. 

8. We have arrived to the third part of our description, 
namely, that which refers to the contrivance for correcting any 
error wbicb may arise from the difference of speed in the two 
instruments. To understand it well, the reader must recollect, 
1st, That the two machines, one at each end of the telegraphic 
line, are exactly alike. 2d, That the operator who transmits 
the intelligence moves, in doing so, not only his own machine 
but also the distant one ； and 3d, That both perform,' or ought 
to perform, identical movements at the very^ instant time, so 
ibat both bands should pass simultaneousljr before the same 
figures in both instnunents. It is at once evident that any 
discrepancy in the movement of the hands, without the tueans 
of discovering and correcting it instantaneously, would be fatal 
to the practical utility of the telegraph, in fact would render it 
even worse than useless, since the second machine would show 
and print a number different to the one indicated by the first. 
The contrivance by which this has been obviated is as admirable 
as it is efficient* We said, in part first, that there are two means 
of making and breaking the electric curfent ； first, by means 
of the spring ； and second, by the spring key. By perusing 
once more what we then said, the reader will remember that 
the machine which sends the message, employs the second con- 
nexion, whilst in that which receives it, the first will naturally 
be in use. Let us suppose that the machine which we have 
before us is the latter. The point or lower end of the spring 
on the hand travelling round the dial, will raze the edge of the 
small dial. This edge is divided in alternate compartments of 
metal and wood, the first electric and the second non-electric. 
Opposite each figure is a metal compartment, and a wooden 
one facing the intervening space, the latter somewhat larger than 
the former : the relative size between these compartments is pre- 
served uniformly all round the edge, except in one place, to the 
left of the resting point, where we observe a wooden compartment 
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considerably largerthan any of the others. The passage of the 
spring over these alternate spaces in the passive xnacbhie, does 
hot affect the Working of either, whilst the curreul of electricity 
continues broken by the active^ but as «oon as the kej is de- 
pressed in tfae latter, and the electric circuit is re-establisbed, 
tJbe contrivaDce above alluded to will come into plaj. 1/ in tbe 
act of the operator pressing the, key in the first machine, the 
j>oiut of tbe spring in the second bappens to be upon one of 
the wooden divisions, these being non-electric, the galvanic 
circuit will not be immediately re-established, and both ma- 
chines will continue to go until the spring in the second comes 
in contact with the next metal compartment, when both ina- 
chioes will stop. H^nce it follows that the second machine, 
which hitherto has been the passive one, becomes now the active, 
and controls tlie stoppage of the first, thus giving such in- 
formation of its own moTements and present state a« enables 
the operator at lhe first machine to discover if both are going 
^ighXf and correct in his own any discrepancy which may 
exist. • The index or hand of tbe second machine, we have 
seen, can only stop directly opposite a figure^ but ll^is is. not 
the case with tbe firsi, wherein tbe hand lias no connexion 
with the dinl whilst working; the stoppage of both.instru- 
jnents must therefore proceed from- the second* Suppose^ .then, 
ihat iu tbis, the hand stops before figure 3. If the .first ma- 
chine has lost with respect to the other^ its han^ will stop a 
Jiitle be/ore 3, and, if it has gained, it will stop a little ofter. 
Now the operator at the first machine knows that the index 
of the other must be exactly at.S y and therefore he cau easily 
correct his own.by putting it a little forward or back，'ard. But 
the discrepancyAiiight perhaps amount to the whole distance 
from one figure to another, so that the second index might be 
at S and the first exactly at 2 or 4 ; in which tiie mistake 
could not be discovered : but this conliugency has also been 
provided against We said, in part' firs^ ^iat .ailer each com- 
luunication ia completed, the band must retuni ).o the point .of 
rest ) to do this it' must pass over the wide wooden space. If 
bo\h bands go 'ajjke,' they will pass it and stop at tbe same 
time, but if we suppose, for instance, that the index of 
the second machine is at 9, when that of t^e *first is at 0, it is 
evident that the former will come to another metal compait- 
fpeoti and will stop both machines before t)^e other has cleared 
tjhpjivooden comparUneut, causing it to 8top;in t^e middle of 

PP^rator at once sees that the machines are'Y ron gj — yet 
be dooa pot know exactly where the index of tbe seconil is. 
To asceiiaio this, ha will set them both gping, and s^op tbepn 
afterwards at every figure : when he finds that they will not 
stop until his own index has passed clear over two figures, 一 
knows at once that tbe index of the second machine is then 
crossing the wide wooden space y and will stop at the resting 
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point He therefore will bring his own index to it, perfectly, 
certain of the error being rectified. On the other side, the 
operator at the second machine, seeing the index coming to its 
final rest, without printing the full stop, concludes that some- 
thing is wrong, and watches for the signal agreed on in. such 
cases, namely, two joints} printed in succession, which means 
that tfae previous commiinication is ntil, and the operation is to 
be repeated. It is scarcely possible to conceive any thing more 
ingenious and beautiful than this arrangement. 

The stand, or table, which supports the telegraph is four feet 
six inches high, but the height of the whole machine itself, 
inclnding. even the board which citrries the levelling screws, 
otAy eighteen inches. Tbis is， indeed, niuliufn in parvo. 

We hftre seen that in this telegraph the efectricity is not 
employed as a working power, but merely as a regulator to 
stop or kt off the machinery ； one of the many advantages 
of thift p\9A over others now in use Is, tbat the machine itself 
gire8 instant warning of any accident which may have* hap- 
pened to the conducting wire. Should this, for instance, break 
in any part of the line, the instruments at both ends would im*- 
mediately go off without the possibility of stopping them by 
the ordinary means. This would plkinly indicate what had 
occurred, and parties might be sent off simultaneously from 
both stations to detect the point of fracture. Now as in using 
the electric current of the earth instead of the galvanic battery 9 
only one conducting wife is requisite, the process of detection, 
is, of course, greatly simplified ； but even this remaining diffi- 
culty Mr. Bain has almost entirely removed by a most ingeiiiotis 
contrivance, which will not only indicate within a very sbori 
d»U^ce 9 the spot at which the fracture has occurred, but will 
also enable the telegraphic service to be carried on during the 
period of repair.. However, as this new improvemeiii has not 
yet been published by the inventor, we do cot consider ourselves 
at Kberty to' enter into any further description of it. 

Were it not foreign io the immediate purpose of this paper, 
we tnigbt add; that Mr. Bain is at present engaged in perfectuig 
other inventions, if possible, more admirable still than the one 
just described, and certainly of a more universal application, 
haying hitherto been eutirely successful in his experiments. 
This, togetb^r with the triumph achieved in the masterpiece of 
鶴 echttilUiii now before us, would induce one to believe tbat 
however rast tfae field of practical applications which the 
xecesl discoveries in electricity have opened to the world, no 
end wkicb van be attained by electro-mechanical means is be- 
yond tfae retfch of true creative genius. 
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PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 
COMPOUNDS. 

By J, Scoppern, M.D. 
Lecturer on Chemistry, at the Alder^ate College of Medicine. 

Thb intellectual qualifications which raise man £ur above all 
other animals, have never been more industriously exercised 
than in perfecting the art of war ； so thai whilst the lion and 
the tiger are still obliged to meet their enemies at close quarters, 
and savages by their rude missiles scarcely gain a point in civil- 
ization, we, of more refinement, bring to the conflict every ac- 
cessory of modern science, and kill our foes according to the 
most approved laws of maUiemalics and chemistiy. The Uto- 
pian may shrink from the contemplation of so painful a subject; 
the moralist may raise his voice against the justice of war ； but 
the practical philosopher can see but very little cbaoce of ito 
cessation, and actuated by the very best intentions^ will endea- 
vour to render warfare as terrible as possible, well Imowing tbai 
so soon as certain death awaits two rival annies, princes must 
fight their own battles, or wars must cease. 

Amongst the many improvements in the art of war, those re- 
lating to missile weapons, by which men are slaughtered at a 
distance, afford the greatest scope for scientific ioTestigatiou, 
and are of the greatest interest to general readers. This inter- 
est, too, has lately beeu enhanced by the result of certain expe- 
riments tried by Captain Warner; experiments which have led 
many persons to suppose that some new means of urging pro* 
jectiles has been discovered, and also some new explosive com- 
pound. 

Such being the state of public feeling on this interesting sub- 
ject, we propose giving an account of military projectiles in ge- 
neral, and especially those which are urged by the igpition of 
explosive compounds. 

It would be impossible justly to appreciate the value of ex- 
plosive compounds, in their particular application to the launch- 
ing of projectiles, without devoting some attention to the means 
and appliances generally had recourse to anterior to the period 
of their introduction. We intend, therefore, to. give a slight 
sketch of the nature and uses of missile weapons, commencing 
with remote periods and conlimied to tbe present time. As 
much as possible we will be restrained within the limits which 
bound the immediate subject, but occasionally those limits will 
be found not very definite, and we shall be obliged to mei^e. 
into general history, to speculate on the moral consequences of 
improved systems of war, to police varieties of defensive as well 
as offensive arms 9 to describe occasionally the manufacture of 
warlike implements, more particularly those to which present 
interest ts attached, such as the Congreve rocket and percus- 
sion shell ： 一 all this, and much more, of interest lies so near our 
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pnscribed bounds, that we shall not hesitate to avail ourseires 
of it, merely because the title of our dissertation may be slightly 
violated thereby. 

Man，s first rude attempts at missile weapons were doubtless 
limited to the throwing of sticks and stones, by the mere aid of 
his hands ； acts in which the roonley, the bear, and even the 
seal, are rery successful emulators. A desire of more success- 
lal aggression doubtless soon suggested to man the use of pro- 
jectiles more efficient than these. By a very slight change of 
form, the simple stick would become a javelin, capable of being 
hnrled with great force and precision. An aid would suggest 
itself for casting a sione by means of a fillet or band, subse- 
quently denominated the sling. Lastly, as involving a little more 
of mechanical contrivance, would be invented the bow ； which 
in process of time, by subsequent additions, would become the 
arbalest or cross-bow. 

By the time portable weapons would have been brought to 
the perfection just indicated, man^s increasing sciences and ci- 
TiKzation would have led him to build cities and inclose them 
with walls. Now would arise a necessity for other projectiles 
of greater force, inasmuch as in the event of war these walls 
would have to be demolished. The traositioo from portable 
{Nnojectil^ to those of a heavier class was obvious enoagfa ； enor- 
mous javelins and darts were hurled by cross-bows of corre- 
sponding size, termed catapults ； and engines, having the sling 
for their model, and hurling enormous stones, were termed bal- 

This appears lo be the proper distinction between the two 
terms, although, by many persons, they are spoken of as syno- 
nymous. A variety of warlike missile engines were iu use he- 
mes these, and called by the most fanciful names ； however, 
the balHsta and catapult may be considered as the types of all 
the rest : except indeed those which were adapted to particular 
localities or extraordinary occasions, when the number and va- 
riety of engines were only limited by the engineer's constructive 
skill. 

Id the prosecution of our subject, we shall first describe the 
▼arioas portable missive weapons which have been used in dif- 
ferent nations, and then direct our Attention to those of a larger 
class, such as would now be denominated artillery, a word, by 
the way, which originally signified archery. 

The first missire weapon we shall notice in detail is the 
javdhi or dart, variously modified, and known under several 
names. 

The ancients were well acquainted with this weapon. In 
the Scriptures we have frequetit notice of it, and every one is 
aware how extensive was its employment by Homer's beroes. 
In order to perfect the practice of this weapon, the ancieuls 
instituted javelin matches^ constituting a part of what the Ro- 
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maxis «dted limr "jtavtstknm." According la - V tkm 
wvsre two sorts of jaeulations ； the fimt he called ^mw t ai)<l 
the latter aMoma-fia ； the Latins txudated tbe fint'^ord by 
" sagiUalio," md the second by " jacolitio. w Only tKa Ifttter 
would Appear to refer lo the throwing of javehn^ tke lbner 
lerm having refereDoe to the action of a bow. . It wopld appear 
tbat the jayelin used on horsebadk was about five fcet and a 
half long, and that the steel wilh which it Was. beaded vm 
Usually tibree-8ided 9 but sometimes round. In order to laotdi 
it with greater force, it was not propelled by the unaided arm, 
but by tbe assistltnce of a thong fastened to iU butt 6tA» 

Such was the javelin employed by th^ Greeks and Roman 
on bomeback,'tad for the most part m their games'; biit ibe 
Bom an infantry possessed a much more efficient. ^reapoTi of tbe 
jarelin kind, termed pilum. Of these weapons ^tty. man of the 
legionary soldiers carried two, which he hnrled against Im 
enemy in the cbtrge. Polybius mentions tlmt thetpoint of this 
WQatpon being very long and'smal^ was usually so beot.ftl tUb 
first discharge 09 to be rendered useless afterwards. TUn..ms 
not «n inaperfection, bat a necessiuy quality, lest the .mtfiDy 
might me it ia their turn. Accardiagly, we find tbAtM^riils 
was oonsideied io*have greatly imptofted this inalravie&i, ^bm^ 
durmg ibe Cknbrian War, he so fashioned that on : sUikiog 
tbe enemy's shield, it bent down at an angle in the part where 
tbe wood and iron w^re joined, tbts becoming totalfy useless to 
the party who received it. 

With every improvement that the javelin was susceptible t>f 9 
it never could acquire a long range; consequently we find that 
as archery became developed, tbe use of tbis weapon decUned. 
Even at the present time, however, the javelin termed " €f/fereeip 
is used with considerable effect by certain oriental nations, friio 
invariably employ it on horseback. It is totally un«dapted f 
howeT«er, to the nature of regular combiuatioBS and systematic 
attack. 

Amongst savage nations tbe use of the javelin ift vary com- 
mon ； but the aborigiDes of Australia have a manner of throwing 
it altogether peculiar to theni8elrea» ~ not grasping it in tbe 
middle, and throwing it whilst poised at a balance, but project* 



trivance accomplishes a great increase of range, but doe$ not 
contribute to the accuracy of dbrection. Compared wiUi «nch 
missive weapons aft we are now in thQ babil of using,, the 
javelin does not appear a very efficient weapon;, yet at Aori 
distances its penetrating force is considerable, as is learned ikwi 
the act of harpooning a whale; 一 harpoons being merely jar^fins 
thrown by hand. 
These few t^mari» will suffice lor the j&veliD, mA we shall 
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»ow pifiMmd IP tmt'of aa^tlicr v^jr celebrated, mwive w^on 
«f jMlaqiiiiy ； ~ the sling. 

The force with which a stone can be thrown by the, unaided 
hand, is altogether insigpificaot in a milUaiy point of >ie\v ； 
several mechanical contrivances suggetf. Uiems^lves, however, 
Cor increasing the. effect .Amongst the most simple, of these \s 
a fillet of leather or similar substance, broad >in tbe fiddle, aqd 
tafiering away towards either end. This is the common sling, 
which was used in tbe following manner. A aitoqe or bullet 
being placed on the broad middle part, .the two ends wero 
grasped in tbe right hand: then the stone being .whirled vio- 
hutly arouod tbe head, and one end suddenly slipped, the stope 
fliefr towards an object with great velocity. The islands Ma- 
jurca, Minorca, and Ivica were, it is well known, qalled the 
Balearic Isles, on account of the expertness to which tbeir inha- 
bitants had attained in the use of this weapon. This dexterity 
they acquired by constant practice, being trained to it from 
their infancy; tbeir mothers placing their daily food on the, top 
of a pole, and giving them do more than they beat down witii 
stones from their slings. This art is in some .measure .preserved 
by the Minorquin sbepberds at the pre$ent dla;% The Romans 
bad sliqgers in their armies, for tbe most part inhabitants of 
these islands. Diodoru^ Siculus say3 that r they always carded 
tluree slinks, one of which they held in tbeir han^, wotber beiqg 
tied rouna their middle^ wd 9, third Jtouod .their Spc)i 严 a3 

the violence with which, in battle, they projected their missiles, 
that t^e latter seemed as though- they were cast by some mil" 
^ai7^ngiDe,.aDd no armour could resist tbeir strode. In be- 
siegipg a tovrn, they wounded bjx^l drove the ganison from ibe 
，afis, throwing with such exactness np^ly to miss 
mark* 

Slings never appear to have l^een much used by the JSjogUsh, 
althcm^i Prois8«rt a meolions an issUpce of their having b^en 
uaed far them by the people of Briltany 9 in a battle fought io 
that province duriog the reign of Philip de Valois, between tbe 
troops of Walter ae Mauni 9 an English knigh^ apd XtQuh 
d^Espagne, wip commancijed si 耳 thousand xs\&i f ip l>ehalf of 
Charles de Blois, then competitor with the Eafl pf Aloptfort 
for the ducby <rf BriUan7. Fro)S9art says, iba( what made 
Iioois losQ the batUe wa» 9 thfX during the ^ng^gem^nt tbe 
couiitrjr people catpe iinejfpecte^ly and ^aault^d his army with 
bullets. aud dings. coraing- to tbe 8i^n$ ^utbor 9 ibey were 
idfo u$ed in faval combats. Slings were u^e4 1672， at 
ine siege of Sancerre^ the Hu^enoU, in order to aavQ tb^ir 

Smder. B'Aubign^, who reporto Uii^ fact, says they were 
ence callea Sancerre harquebuses. With respect U> the 
range of tbia projectile^ it i«| sai4 that a good sUug«r would 

* Vol, L CJ^p, )%xs^. p, 304. 
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project a stone 600 yards ； Ibis assertion, however, seems vctj 
doubtfal. 

Tlie bow. This weapon, under some shape or other, was era- 



curv as are the Turkish, Persian, and Chinese bows, at the 
present day ； whilst the celebrated weapon of our ancestors, 
wfaen iiQstrung, was nearly straight. All these bows, however, 
belong to the same class, being bent and discharged by tbe 
hand alone, without the aid of machinery. In process of time 
a modification of the bow was invented: in place of the original 
instrument, a much shorter and stiffer bow, usually of steel, 
was placed transversely in a stock, bent by a lever, and dis- 
charged by a trigger, after the manner of a gun. Bows of the 
former type were called long bows, whereas the latter were 
denominated cross bows. 

It is not our intention to give an elaborate history of the bow, 
nor attempt to give the many varieties which antiquarian 
research has disclosed. We shall, therefore, do little more than 
allude to the bows and archery of ancient times and distant 
nations, and devote the chief of our attention to the developement 
of this instrument in our own land. We frequently reaa of the 
bow in Scripture ； the first passage in which the use of the bow 
is inferred, is Genesis xxi. 20, where it is said of Ishmael, " and 
God was with the lad, and he grew, and dwelt in the wilder- 
ness, and became an archer." The overthrow of Saul was 
particularly owing to the Philistine archers, (I Sam. xxxi. 8.) 
David, too, who succeeded him, bade them teach the children 
of Judah the use of the bow : " behold it is written in the book 
of Jasher," 2 Sam. i. 18. 

The Greeks ascribed tbe invention of tbe bow to Apollo, by 
whom its use was communicated to the inhabitants of Crete ； 
hence, in latter ages, the Cretan archers were thought superior 
to all others. Some, however, ascribed the invention to Perses, 
son of Perseus ； others to Scythes, tbe son of Jupiter, the pro- 
genitor of the Scythians: all these tales show the antiquity of 
the instrument a . 

The Grecian bows were usually made of wood, but some- 
times of horn, and frequentlj in either case beautifully orna- 
mented with gold and silver ； the string was generally made of 
horse hair, but sometimes of twisted hide, as we read of in 
Homer, whence the appellation ro(apotta. That part of the 
bow to which the string was fastened, the upper part, was called 
Mopftiw^ being commonly made of gold, and was the last thing 
towards finishing the bow. 
The bow was not drawn in the same way by every nation. 
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The ancient Persians' drew the siring towards their ear, as 19 
the practice still with the English. The ancient Greeks, how* 
ever, drew the bow-striog towards the breast, and represented 
the fabled Amazons as doing the same. Every one is con* 
versant with the tradition of these people cutting off the right 
breast in order to give facility to drawing the bow. 

Until the second Piinic war the Romans bad qo archers in 
their armies, except those which came with their auxiliary forces b . 
Subsequently bows and arrows were more employed by this 
people, although, so far as we can leani, not by native troops, 
but by orientals in their p«^» 

During the reign, of Oovia, who 4^4 514, the French in their 
armies made no use of the bow, but it was employed during the 
reign of Charlemagne, who flourished in ib^ ^eginuing of the 
8th century. This is undoubted, as, in an article of the Ca- 
pilularies of that king, a count is mentioued who was directed, 
od conducting soldier» to the army, to see they had their proper 
arms, that is, a lance, a buckler, a bow, two strings, and twelve 
arrows . 

We shall not trace ihe progress of foreign archerj any furiheri 
but come to the consideration of our own. 

It is certain that both Anglo-Saxons and Danes were well 
acquainted with the use of the bow, an art which they derived, 
wittiout doubt, from Scandinavia. Id the account of the games 
of the heroes of that countiy, given bj the Scalds, or Scandi- 
navian poeU y archery is frequently mentioned. It would ap- 
pear, however, that both Anglo-Saxons aod Danes used tne 
bow rather as an instrument of amusement or ihe chase, than a 
warlike weapon : aod for its latter application we are indebted 
to the conquests of the Normans. In an ancient manuscript d 
of the lOtli century, there is represented a Saxon bow, from 
which it appears that its construction was not at all adapted to 
render it a military weapon, the string not being fastened to 
the extremities, but suffered to play at some distance from them. 
Moreover, its size was altogether that of a mere toy 6 . There 
is very little doubt that the bow, as a military weapon, was in- 
troduced by the Normans at the batlle of Hastings ; we know 
that Harold was shot by an arrow ； no mention, however, is 
made of archers on the side of the Saxons. 

Although we know that archers tended very materially to se- 
cure to the Normans this memorable battle, it is not yet de- 
termined whether tbey used the long bow or the arbalest, other- 
wise called cross bow. Grose, in his Military Antiquities, states 
the former ； general testimony, however, is in favour of the latter, 
and there seems collateral evidence to the same effect. We find 
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tbat the Engl 化 b, at subsequent' periocls/ g^tly preferred the 
use of the long bow', so that it was considers as a national 
weapon ； whil6 the cross bow was much more eiiiplbyed in 
France. Now we may easily kxtcy the English gradually per- 
fectitig the old Saxon instrament, and developing from it the. 
long bow, when thef would be disinclined to use a weapon in- 
trbdaced by the Normans, against whom there long remained 
an uncoBqnetiable aversion. 

Tfe exadt lime when shooting with tbe long bow commenced 
i« ttncertain, but its use was much extended aboat 11S0, owing 
to a curious circumstance. Tbe seeond Lateran Council* for- 
bade, under the penalty of an anatTiema, the use of the aibalest 
or cross bow, as batefiil to God, and Unfit to be employed among 
Christians. Pope Innocent III. confirmed this proliibition. 
The leafison of this sttange decree seems to be the dangerous 
and pahiful wotinchi canoused by this weapoti ; but it would re- 
quire the tmiled'geliitis of many popes to discover agreeable 
methods of putting soldiers hors de caMhdt. This prohibition 
was observed under the reign of Louis the young, and in the 
beginning of that of Philipe Auguste, but afterwards no regard 
was paid to it, neither in France nor in England. Richard I., 
despite Innocents injunctions, introduced the cross bow into 
our armies, and being subsequently killed by. an arrow shot 
horn one of them at the siege of the castle of Chaluz, in "Nor- 
mandy, his dedth tras considered as a judgment from heaven, 
inflicted oil him for bis impiety^ Notwithstanding this example, 
the cross bow still cotitinoed to be much used by English troops^ 
and in the list of the forces raiscid by Edward II. agaiost the 
SC6ts y cro8^bow-men are enumerated. 

(To be continned.) 



LOPPODEN' ISLANDS. 

D^CltlPTION OF t^E LOPPODE^ ISLA^i>S 9 tHEIR (krRR£NT8, AND 
TKt iCELEBBATBI) kAUliTkOM OR WHIRLPOOL. , 

By J. R. Cbowe, H.M. Consul Genial fo^ Nor^;. 
The Loppodens are a T6mlrkat>!6 tange : bf r btands^ lining* • a- 
portion of the coast ef Nomwfrom'fiortly liuitude 67° W to 
69° TOi occupying abMt 4 6 of longitudd ； tb«y ' are fhAs abodt 
200 English miles in lenph 9 stretching from the s.w. to Cttf 
NA; theinr greAt^it br^adtib is'in tbe nortberaiMst part» whettf 
thaj^ apptofteh> nearest the main, aqd itDfai thdti^ th^y dtretcb 
to the s.w* into 'the oceta, tapering 6ff'«m ikey go sodtb; 
until, at the south-westernmost extremity of Rost, they dwindle 

• Artctfi 1UbiMf iridHffdrlbn et Deo odibilem bHIKsUxtofrfim et s^ggittffbruiD, 
ad^ei^^Sht^tMaeb W t^ktholicos exerceri de tatero sub anathetnate pfoHi- 
bemiu. Can. 29. ' , • 
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into a few. low rocks; they rise in altitude in a mnQar degree, 
beginning at.tbe water's edge at R5sl and coDtiniHng to nscend 
until about the centre, where, oa well as- the northern range, 
Ihey aUain to afliieigbt of between 8000 am4 4000 feet. Tb6 
Loppodeu couf prise a . considerable nonber of islands; some- of 
considerable: magnitude,, rach a» V8R)5e y Moskenlje, FlagBtad6e 9 
East and West Vaagen and Hindoo, whicl) are all more or less 
afantpty predpitous, and of imgular forms, besides* iDnumerable 
fmaUer idands, rocks 9 and holms; collecti^elj they- form^ the 
OQteror western aide .of ih« west fiord, ia which tbe extent 
sure annual cod fishery is carried on. This fiord, which is 
by. far the nottexUDsire on the coast of Norway, has a com* 
muoication ttritb tbe oqean, indepeadest of its 60 miles broad 
entiunc^, by atauerous- narrow sooodg, through which this 
ocean receirei and sapplies tbe immense mass of water, whicb. 
with the ebb ^ndflood, flbwa in and out of the west fiord, ana 
the lateral fiords Whicb intersect 'the main : between these 
mttow sounds, the. tide naturally runs stronger than in th^ 
broader fiords. 

At the Mabklrdin tbe tide is strongest ； between Vwrde Md 
Bdsl ibe weakest 

Thb.greatest rate of tbe tide* in winter does not exceed six 
milea an faboc*. . 

In , Ibe west 'fibrd itself ibere is no eeriaiii regular cur* 
rent: iheraisian ebb and. flow, accelevaltd by ibe prevaMiAg 
winds, at timss^in the fiord y when scarcely ny cuiteDtte per- 
ceptible ； akmg the Loppodens and under the mm 9 k will 
shift regularly with the ebb and flood, bat what current Ihete 
may be, sits always in opposite diroctioM on «aeh side of th^ 
coast, but wbes and wheve^ the, Mflm§ t^es, place, either on 
tbe Loppoden coast or (he iimuii, w meeruimi . and not unfr^» 
quently dependent on tbe''wkkb. 

Tbe idepth, of water is so cbiMiifevaUe r that 4here ar» but few 
places the lead will reach tbs hDttom,' which are -called by * thd 
£gger 9 and A# depth «n th^se ？ aric» from' 80 to 200 

fathoms, 

Afisti - which . it the 、 :souUirwe«4enioioftt - exirenity of 'the 
LoppodenB 9 is ntuated abdut 60 miles Aom^he' mai&y and 'is 
composed of a group of UbuUds 9 tbs> centre one is a large, lo^ 
flat island, «nd h ihexiiily cole inhabited ； it 16 Mftounded by a 
nusftber of rocks and bolms, wfaicliy like lUtet itself, dink 'I^bIdw 1 
the horfzon ,t a-dntancb of aibovt eight miks. - A Htile to tliei 
sonlk df the inhabited 7 patt^ ov 鹏 land, as the- inbftbitairtt 
cdl.fiiat iri«nd f sre two r UgH .ptiecapilvus rocks called iBtorde or 
SlorfieU snd Vedbe r the first U 900 feet»^th»lattev*76a«9e& 
hi^ ^ a ibirfl^ljnig/lo ihmmjL^nse^ ,to"aii 'heigbl of tetwceaf 
400 and. 500 feet:' tbtea three idsnds, in oka^we^iber' majf -be 
seeu at a distance nf about- SO imifes, aiid'tpraBenft -then ^ertiii^ 
land-daacks to ^&^1(^^:'"11|6|«>«^«0»«!«01'«0^4»1^6« 一 
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in Host, but they cannot be taken without a pilot; there is like- 
wise a church on the centre island. To the 8. and 8.w. of 
Rost an uneven bank stretches itself for several miles seawards, 
which in various places elevates itself to shoals, on which the 
sea always breaks in slormy weather ； in consequence of these, 
and the uncertain current that prevails, vessels, unless bound la 
the island, do not approach too near. 

Around Rost the tide flows from every point of the compass 
in the twelve hours ； with the flood it sets from the s.w. from the 
Loppod point through the Mosken stream, along Vaeroeand 
Rost ； as the water falls more and more, the tide goes round 
gradually to the n.w., so that at half ebb, it runs due north 
between JElost and Vaeroe ； with three quarters ebb it takes a 
more easterly direction, until it gradually slackens between 
Rost and Vaeroe. In the Mosken stream it remains still for 
half an hour, after which it begins with increasing rapidity. 

At low water, when the tide under the Loppoden has com- 
menced running to the eastward, it remains quite still at Rost 
for half an bour, when, as the water begins to flow, it takes a 
n.n.b. and r.n.e. direction from the north point of Hdst 
towards Voerpe ； in the same degree as the water rises iU 
velocity increases, and it gradually diverges to E. and S.B., 
until towards the flood it has again acquired a 8.w. aads.w. s.s.w« 
course until high water, when it remains quiet again for half an 
hour. This is ibe usual course of the tides in fine weather. 

In winter, when the weather is boisterous, and often con' 
tinued westerly and north westerly storms, the current Temaina 
quiet during the whole of the time it» in its usual course, 
would have been flowing to the w.s.w. and s.8.£. 9 so that 
quarter ebb it is perceptible that it has a N.w. course ； it then 
increases in velocity, taking a n. and n.k. direction, until it 
gradually slackens, and at half ebb again remains still. When 
ibe moon is on the increase, the tide runs stronger to the east 
than to the west, so much so, that its westerly course will not 
have had the velocity of its eastern. When the moon is on 
the decline it is the reverse. 

Around Vaeroe, with full moon, it is high water at 12 o'clock. 
The difference between the highest and lowest water at ftill 
moon is 9^ feet, with new moon 6 feet. 

Vasrde, the next island to Rost, is likewise surrounded by 
ahoals, bolms 9 and rocks, so that to approach near to it i» dan«* 
gerous. The north-west side is qoile inaccessible, and being 
uninhabited, assistance can in no case be obtained. On the 
eastern side there is a good harbour, and vessels not imfire- 
quently take shdter in it The idaad is ragged in the ex- 
treme^ presenting bold and precipitouB rocks on all sides, and 
rising in some instances to upwards of 1500 feet above tbe 】e? el 
of the sea. It is about 21 miles in circumference. This island 
is inhabited^ contains a church, and is tbe residence of a clergy- 
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man. Barley will frequently ripen. Potatoes are cultivated, 
and the pasture in the valleys is both abundant and rich ； the 
chief support, however, of the inhabitants, is the fishery. The 
currents here are similar to those around Rost 

The next island is Mosken, between which and Loppod point 
on MoskenoS is the far-famed and fabulous Mahlstrdm, or whirl- 
pool. The Loppod, or Mosk^noe, is an island of considerable 
extent, being at least 70 miles in length and about 20 in breadth. 
On the eastern side it is thickly populated, and contains numer- 
ous good harbours ； on the western side it is like V«roe, almost 
inaccessible ； its appearance is abrupt and precipitous, rising 
in some places to an height of about 2000 feet. The current 
od the outer or sea side has a continual northern course, quite 
independent of the ebb or floods. The Mosken stream, or 
whirlpool, is greatly dependent on the wind and weather. 
With a westerly wind storm the current in winter runs occa- 
sionally constantly to the eastward, both with the ebb and flood; 
with highest and lowest water it slackens for a short time, and 
then resumes its eastern direction. If the sea gets up or in- 
creases in roughness, the velocity of the current increases in an 
extraordinary degree, aod the Sound becomes unnavigable. 

It frequeDlly happens in wioter, with westerly winds and 
storms, there will be a thick fog bank at sea, with a heavy sea 
rolling in, while on the opposite side of the west fiord and 
orer Uie main it will be quite clear, which is a sure sign 
that there is a strong south-east wind falling out of the fiords, 
which will fall as a steady east wind out of ibe west fiord* 
Under these circumstances, the Mosken stream becomes dan- 
gerous, as the strong current, with the two opposite ground 
seas or under swells, combining, cause tbe sea to break 
throughout the whole length of the channel. The stronger the 
current runs tbe heavier the sea will be, and the eddies that 
are created become more irregular : no vessel then attempts 
to take the channel or stream. It is thus, in winter in stormy ： 
weather, and even in summer in strong gales, not prudent to. 
go through the channel ； but with a leading steady wind, or 
after several days' fine weatJher, there is no danger in passing 
throngh. 

There is only one shoal, with seven to eight fathoms water 
on it, which may generally be distinguished even in calm 
weather; for although tbe sea does not break on it, there is 
always a kind of frothy ripple, different to that in Ihe remaining 
part of the stream. To avoid this shoal, it is only necessary to 
keep closer to the Loppod point. To force your way in or out 
again" tbe stream would not be prudent, as the wind, in order 
to make any bead, must .be so strong that a heavy sea is sure 
to arise, which at all times makes the channel difficult 

Tbe stream runs strongest between Ud and Hogholm, but 
more violently under the Loppod point than under the holms ； 

VOL. i.— n. & n 
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to this may be added, that in many places the current sets 
right across towards the land ； for example, where it meets 
along the shore the back water or contra current, which fre- 
quently runs as rapidly as the main stream, it acquires that 
direction. 

The above brief description comprehends all the danger 
which the much-dreaded Mahlstrom presents. I have merely 
to add, that so little is thought of it by the inhabitants, that it 
is not unfrequently that the frail vessels of the country pass and 
repass at all states of the tide, except in the winter season, 
under the circumstances I have described. Small boats, with 
only two to three men iu them, fish in the very middle of the 
stream, and cross from one island to the other, without appre- 
hending any danger, nor have I heard of any one ever haTing 
been cast away. Far from its drawing in whales, or other fish 
that come within its influence, it appears to be a favourite 
resort of most of the fish peculiar to the countiy, and tbe fisher- 
men generally reap a rich harvest from its bosom. 

The outer or western side of the Loppodens in appearance is 
most forbidding and sterile in the extreme, presenting every- 
where bold, precipitous and ragged sides, jagged and peaked 
sammiU, with scarcely a vestige of vegetation to be seen, and 
in most "places inaccessible.- The eastern side is of a far different 
character ； the mountains slope more gradually towards the sea, 
the islands are intersected with fine capacious bays, thickly 
populated, and offering safe shelter to the navigator and the 
numerous fishing boats that visit it from all parts of the coun- 

Sf. The shores around the bays and valleys are covered during 
e summer season with a luxuriant vegetation, which enables 
the inhabitaDts to keep considerable flocks of sheep. 

In the west fiord the depth of water, about 14 miles off the 
islands, varies from 200 to 300 fathoms. Nearer the coast there 
is i| iigbing bank of irregular breadth ； it does not deepen or 
slope gradually, but it consists of three terraces, or of several 
depths. Nearest the land, the bank has a depth of from 20 to 
30 fathoms, extending itself for a certain distance at that level, 
when it suddenly drops to between 40 and 50 fathoms, which 
in a similar way extends some distance, when the third ledge 
or terrace appears, on which there is a depth of from do to 120 
fathoms. South of this shoal there is no bottom with 300 
fathoms. It is on these three ledges, or banks, that the great 
Loppoden fishery is carried on, affording, during that busy 
season, employ ment to upwards of 20,000 people. 



179 



ANTIQUITY OF MUSIC. 

A LECTURE ON THE ANTIQUITY OF MUSIC; D£LIVER£D AT* THE 
ROYAL ADELAIDE GALLERY. 

By Mr.' West, R.A. of Music ； Professor aad Vocal Director; 

In referring to the various means noticed in the Bible as minis- 
tering to the comforts of manldnd, music is the only one, the 
object of which was to animate the affections, and delight and 
refine the senses. 

In the fourth chapter of Genesis, 20tli and 21st verses, we 
read, " And Adah bare Jabal (b. c. 8875) ； he was the father of 
such as dwell in tents and of such as have cattle. And his 
brother's name was Jubal ； he was the father of all such as 
handle the harp and organ." 

The word " father" was given by the Hebrews to an inventor, 
or a most excellent master in any art ; the very art of music is 
tlius early ascribed to Jubal, so indulgent was the Creator to 
find means to divert melancholy, to animate the spirits, and to 
entertain and cheer mankind. From that time the inspired 
authors of holy writ, lawgivers, prophets, evangelists and apos- 
tles, the poets and philosophers of the ancient heathen world, 
and writers innumerable, both sacred and profane, of more mo- 
dern times, have united in recommending the cultivation of 
music as a means of soothing the evil passions, softening the 
manners, improving the mind, and contributing to devotion. 
From the time of Moses (b. c. 1571) it was constantly employed 
in religious and civil festivals, in public and private rejoicings, 
and on occasions of grief and mourning. Females as well as 
males bore a part in such performances ； legislators and pro- 
phets were their national bards, and judges and kings re- 
joiced to handle the harp and the lyre in the service of the 
God they adored. 

In the 25th chapter of Chronicles we read, " All these 
were the sons of Heman the king's seer in the words of 
God, to lift up the horn ； and God gave to Heman fourteen 
sods and three daughters. All these were under the hands 
of their father for song, in the house of the Lord, with cym- 
bals, psalteries and harps, for the service of the house of God, 
according to the king 9 s order to Asaph, Jeduthun and Heman/ 1 
(B.C. 1015.) 

The most sublime effect of music we have on record is given 
in Exodus ； when at the glorious triumph of the Lord at the Red 
Sea, (b. c* 1491，) Miriam, the prophetess, took a timbrel in her 
band and all the women went out after her, and the praises of 
the Deliverer of Israel were celebrated in the presence of the 
assembled camp. 

" Sound, t^ie loud timbrel o'er Egypt's dark sea, 
Jebo?ah hath triumph'd, His people are free ！ " 

N 2 
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Musical exercises were made the business of the statesman, 
the warrior, and the bard, besides being applied by the heathen 
priests in the celebration of their religious rites. 

The philosophers of every class considered it worthy of espe- 
cial notice, ana it was remarkable that Plato and Aristotle, who 
disagreed so widely in matters of philosophy and politics, were 
of one opinion with regard to music, as being the most effica- 
cious instrnment for humanizing the public character and pro- 
viding for the virtuous education of the Btate. 

When iDstramental music was first invented, there is no rea- 
son to doubt but that vocal was cotemporary with it, and as 
Jubal (who was of the posterity of Cain) introduced the one, so 
it was the belief of the eastern nations that either the same per- 
son, or at least one of the same &.mily 9 (who were all extinct at 
the Flood,) invented the other. Let us then suppose that music 
being thus introduced by Jubal, might in all probability before 
his death be known to Noah 9 and, as he instructed his family 
in other thingK, so also in this. When tbe world was repeopled 
after the flood, it is not improbable that Ham instituted the 
same in Babylon, (when the tower was erected,) where it was 
retained by the Chaldeans ； and after that, when Ham and the 
offspring of Mizraim his son came into Egypt, masic with other 
arts was transplanted there together with the inhabitants, aud 
preserved not only until bul long after the time of Moses ； con- 
sequently the music of the Egyptians in those dayB (giving an 
allowance for some alterations according to the humour of dif- 
ferent ages and countries, and also for their further improve- 
ments) did in a great measure resemble that which was first in- 
troduced by Jubal. If tbe temple service resembled the music 
of the Egyptian8 9 and our cathedrals do in this imitate the tem- 
ple, then it is evident that we have still among us a remnant 
of die greatest Antiquity the world affords. 

To render all this as probable as the nature of it will bear, it 
is requisite to consider that tbe land of Chaldea (of which 
Sbinar or the plains of Babylon is a part) is a country most 
remarkable for its antiquity. 

There was the garaen of Paradise, where our first parents 
tilled the ground. 

When the waters of tbe flood abated, the ark of Noah rested 
upon that part of tbe mountain of Ararat which was since 
called by tbe name of Caucasus, between the East Indies and 
Scythia. 

An ancient author says, " and tbeTeupon the sons of Noah, 
knowing the fruitfulness of the land of Shinar, made so much 
haste to come thither again, that thej journeyed to the east for 
tbat purpose ； and as both Ham and Japhet came thither in 
order to people the more western countries, so they brought 
with them the learning, and consequently ihe music, of the 
Old World, and Uie pillars and monuments of antiquitj, which 
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might be found upon their coining to a land formerly inhabited, 
could not but be of great use to refresh their memories, and 
induce them to communicate their arts and sciences to pos- 
terity." 

A« the land of Chaldea was inhabited by Nimrod and bis 
associates from tbe first building of the tower and the confusion 
of langaages, and as tbe Chaldeans were originally famous for 
their learning, especially for astronomy, (having greater oppor- 
tunities to make Uieir observations of Uie stars, than if they bad 
lived in an uneyen or mountainous country,) so were they also 
skilled in music, and are mentioned in scripture as such who 
" used tbe flute, barp, sackbut, psalteiy, dulcimer, and all kinds 
of song as well as instrament.'" 

Kircher states, that after the flood the Egyptians were the 
first revivers of lost music, for they, having been taught by 
Ham, and Mizraim his son, had made so great an improvement 
in it, that the word " music " took its derivation from tbe 
Egyptian word " moys," which signifies water, because music 
was greatly improved near the standing pools or marshes of 
Nilus, and this improvement was occasioned by the reeds, 
which grew there in great abundance, and of which they made 
their trampets. 

Sir Walter Raleigh corroborates such statement. Speaking 
of their four kinds of learning, he says " That in the mathe- 
matical part, which was divided into geometry, astronomy, 
arithmetic, and music, the ancient Egyptians exceeded all 
others ； but of music they desired no other account, oor further 
knowledge tbaD seemed to them sufficient to magnify their 
gods, their kings, or good men." 

That they were anciently acquainted with music is evident, 
as we are told by an historian who travelled in those parts, that 
tbe Egyptians sung a song like the Greeks, which tney called 
" Linus," or in the Egyptian language " Maneros," which was 
composed to lament the death of Uie only son of their first 
king, who, as the same author tells us, was called" Menes," 
B. c. 2247. 

Another historian informs us that Apipbanes was king of 
Egypt, and cotemporary with Serug, the grandson of Peleg, in 
whose days the earth was divided, and after him succeeded 
Pharaoh, the son of Sanes, from whom all the Egyptian kings 
were called " Fbaraoh ；,, so that by comparing both authors to- 
gether, it is probable that Apiphanes ana Menes was the same 
peraoo. 

Nothing was more useful (says Plutarch) than music to 
Btimulate mankind to virtuous actions, particularly in exciting 
that degree of courage which is necessary to brave the dangers 
of war; to this end some have used the lute and others the lyre. 

The Lacedasmonians played upon the flute in approaching 
tbe enemy, the air that was composed to the song or hymn 
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addressed to Castor, and the Cretans plajed their military 
marches for many ages on the lyre.' 

The Thebans and Lacedaemonians had a flute upon their 
ensigns, and the Cretans a lyre ； and many ancient nations and 
cities hare impressed the lyre upon their coins as their particular 
symbol. 

The city of Rhegium had a vroman,s head on one side, and 
on the reverse a lyre ； the Thespians had one of the muses and 
a lyre ； the Lapithse a Diana, and on the reverse a lyre ； the Isle 
of Chios, Homer on one side, and on the other a Sphynx with a 
lyre in its paw. 

The Isle of Tenedos had on one side a head with two faces, 
and on the reverse an axe with a bunch of grapes, (the symbol 
of Bacchus,) and a lyre, (the symbol of Apollo.) 

There was a providentconimunity, of principles uncominoiily 
severe, which fixed the subjects and tnovements of song and 
dance by law ； this community was that of Spartsu The prac- 
tice was not peculiar to this wise, though barbarous, common- 
wealth; it was borrowed from Crete, and came originally froth 
Egypt. In that great fountain of ancient polity, not only tbc 
art of music in its enlarged sense, but even that of painting 
was fixed and made unalterable by law. Plato, who informs us 
of this, gives a particular detail of the musical establishment 
which sets the principle in a clear light, and corroborates whdt 
is now advancea. " All their songs and dances are consecrated 
to the gods, it is ordained what sacrifices shall be offered to 
each deity, and M'hat songs and choirs sball be appointed to 
each sacrifice ； bat if any person makes tise of any hymns or 
choirs in the worship of the gods other than what is appointed 
by law, the priest and magistrates expel him the community. w 
l*his uncommon effort of Egyptian legislation, the Spartan 
lawgiver adopted from Crete, and by tbis severe establishment 
is said three times to have saved the state. 

Innovations were attempted by three different musicians, Ter- 
pander, Timotheus, and Phrjrimis ； the sentence of the Spaltati 
senate upon one of them is still preserved ； it is this.- 

" Whereas Timotheus, 'the Milesian, coming ioto our city, 
and despising the ancient music ； rejecting also that melody 
which arises from seven strings ； and setting off his music by 
a multiplicity of strings, and a new species of melody, coiTupts 
llie ears of our youth ； and instead of that which is legitrmate 
and pure, corrupting the enharmouic by ne\v, rarious, and 
chromatic sounds ； and being called to the Eleusinian mysteries, 
did divulge the secrets of that institution. It seemed good to 
the senate and rhetoTs, that Timotheus should be called to ac- 
count for these proceedings ； that he be compelled to cut off the 
four superfluous strings from his lyre, leaving the sereh ancient 
tones ； and that he be banished to a distance from the city ； 
tliat henceforward none may dare to introduce any new or dan- 
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geroos custom into Sparta, lest the honour of our musical con- 
tests should be defiled." a 

Ii is supposed, from the account given by Eusebius of the con- 
secration of churches in the time of the Emperor Constantine 
the Great, tbat it was not until the fourth centuTy that music 
formed a regular part of the offices of the Christian church ； 
afterwards, (for want of skill,) the laity became disqualified to 
bear their part in the service, and the Council of Laodicea, in 
the year 314, forbids all persons to sing in the church except tbe 
singing canons. Henceforward, musical science became con- 
&a&d 9 in a great measure, to the ecclesiastics, and was regarded 
as tbe peculiar business of monks and priests* 

There is no doubt that music constituted a great portion of 
the religious ceremonies of tbe Romans and Greeks at all limes, 
from the description of those ceremonies still to found in writers 
of antiquity. * 

Dionjsius Halicarnassensis states, tbat Dardanus, upon con- 
soliiiig tbe oracle respecting his settlement, had this answer re- 
lative to the custody of tbe images of the gods. u Remember 
to establish the city which you shall build, perpetual wor- 
ship to the gods, aud to honour them with safeguards, sacri- 
fices, solemn dances, and songs." 

There are no proofs remaining that any other language except 
poetry through the vehicle of music, bad admisssion in the 
rituals of liturgies of the Pagans ； all the praises and thanka- 
giviDgs offered up to their several divinities, were songs and 
chorusses, accompanied by musical instruments, and generally 
by dancing, or at least by a solemn march and by gestures. 
Horace calls music " A friend to the Temple," and says, " The 
guardian gods of Numida are to be appeased by incense and 
nmsic." Maximus Tyrius calls it " The companion of sacri- 
fices;" and Proclus says, u The very avenues of the Temple 
were furnished with music." 

Plato was such a friend to Temple music, as to wish that no 
other should be used either by gods or men ； and it has been 
clearly proved, that in all nations, the first public use of music 
has been in tbe celebration of religious rites and ceremonies. 

As Christianity was first established in the East, which was 
the residence of the first emperors who embraced the faith, and 
as the whole was regulated by the council and under the di- 
rection of Greek Fathers, it is natural to suppose that all the 
rites and ceremonies originated there, and were afterwards 
adopted by tbe Western Christians ； and St Ambrose is not 
only said (by St Augustine) to have brought thence the manner 
of singing the hymns, but Eusebius observes that a regular 
choir and method of singing tbe service were first established, 
Aod hymns sung in the church at Antioch, the capital of Syria, 
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during the time of Constantine, and that St. Ambrose, who had 
long resided there, had his melodies from that city. 

But besides St. Ambrose, Augustin, and Gregory, who hare 
all left clear' testimonies of their approbation and even cultiva- 
tion of music in the western church, the ecclesiastical histo- 
rians are unanimous in recording the sanction that was given to 
it in the east by St. Basil, Chrysostom, and Jerom, and we find 
early mention, after the Christian religion was established by 
law, of chanters and canons being appointed to officiate daily 
in the church. 

Socrates says, that Ignatius had conversed with the Apostles, 
and is generally supposed to have been the first who suggested 
to the primitive Christians in the east, the method of singing 
psalms and hymns alternately or in dialogue, dividing the 
singers into two bands or choirs, placed on different sides of 
the church, and this custom soon prevailed in every place where 
Christianity was established. 

At the commencement of the 5th century, the Goths ravaged 
Italy; Rome was sacked and taken by Alaric; the Vandals, 
traversing Gaul, penetrated into Africa ； the Huns into Italy; 
and the Franks, under Pharamond (in 493), made themselves 
masters of the northern part of Gaul, of which entire country 
his successors soon got possession. 

In 476, Odoacre, King of the Herales, overturned the west- 
ern empire ； soon after this he was taken prisoner and killed in 
Ravenna, by order of Theodoric, who founded, in 498, the king- 
dom of the Goths, in Italy. 

It may readily be imagined that in the midst of such revolu- 
tions, the arts were entirely neglected, amongst which music 
suffered greatly, so that at the commencement of the 6th centOTy, 
when the whole western empire became barbarous, its music 
was entirely reduced to the chants of the cburch and the nar- 
tional songs of these barbarians ； but the Goths who settled in 
Italy cultivated the arts, and soon begun to imitate the en- 
lightened manners of the people whom they had subdued* 

Ecclesiastical writers allow that it was Pope Gregory the 
Great (in 590) who collected the musical fragments of such an- 
cient hymns and psalms as the first fathers of the Church had 
appointed and recommended to the primitive Christians, and 
that he selected and arranged them in the order which was long 
continued at Rome, and soon adopted by the chief part of the 
western church. * 

After this time, the* Roman school of music sbone witb re- 
newed lustre, and Clovis, King of France, requested Theodoric 
to send him a musician. Theodoric, wishing to please the king, 
sent him a singer, who had been selected as the best by the 
learned Bo^tbius, whom Theodoric afterwards caused to be be- 
headed. 

" On the arrival of this musician," (says Wm. du Peyrat,) 
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*" Clovi8，s priests and singers formed themselves after his style, 
and sung with greater gentleness and sweetness ； having also 
learned to perform on various instruments, this monarch always 
used them after at divine service, which practice was continued 
under all his successors to the end of that generaitioii." Thus 
it appears music was much in use at the courts of the first »o- 

When Charlemagne went to Rome, at the festival of Easter, 
in 787, a quarrel arose between the singers of France and Rome ； 
the French affirming their singing to be superior to that of the 
Romans, and the Romans accused the French of having cor- 
rupted the Gregorian chant. The dispute was carried before 
the Emperor, who decided by asking the following question ： 一 
" Declare to us," said he to his singers, " which is most pure, 
water drawn from its source, or that which is taken from a dis- 
tant stTeam ？" " Water from the source," replied the singers. 
" Well, then," said he, " return to the original source of St 
Gxegory, of whom you have evidently corrupted the pbant." 

Kircher speaks of Guido using fire lines and five spaces, but 
gives no authority, and he mentions many things from mere 
tradition which are anything but correct ； but as he gives to 
Guido, so be also takes away, for he says that " points ，， were 
used long before the time of Guido, and instances an ancient 
MS. in the Monastery of Vallambrosa, where tbe melody to the 
famous hymn 9 " Salve Regina," is written in " points/' on and 
between two lines only ； it is not certain that Guido invented 
points, but it is generally allowed thai this hymn was written by 
Hermannus Contractus, who died in 1054， that is, thirty years 
after the Mtcrologus of Guido was finished. He also asserts 
that Guido not only invented polyphonic music, or counterpoint, 
but the polyplectrum or spinet; for which there is not the least 
support to be found in the writings of Guido. 

But many writers have fallen into worse errors than these, for 
instance D'Avella published a book at Rome in 1657， full of 
prejudices in favour of the rules, and many peculiar to tbe 
aathor : from his ignorance of history he advances innu- 
merable absurdities, one of which is, tliat " St Gregory or- 
dered that no other gamut should be used in the church than 
that of Guido," when it is a well-known fact that Guido was 
not born nntil nearly five hundred years after the time of 
Gregory. 

It is somewhat remarkable to find the 'love of excessive 
craelty and the love of music in tbe same person ； but we have a 
striking exemplification of this in the Emperor Nero ； bis cruel- 
ties are too well known to admit the necessity of a comment. 
In tbe year 60, he instituted exercises of music, poetry, and 
eloquence, to be performed at Rome every fifth year. In the 
year 63, be mounted the stage himself as a public singer ； this 
was bis first appearance as a strolling minBirel. His second 
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^>pearance was in Greece, in the year 66， where he ptetended, 
in imitaiioD of Flaminius, to restore to the Grecian states their 
ancient liberties. After entering the lists with the musicians at 
the Olympic games, and acquiring the prize by corrupting the 
judges or his competitors, he travelled through Greece, not 
proaspted by the laudable curiosity of visiting the antiquities of 
that celebrated country, but by the low ambition of displaying 
his skill in singing and playing on the citbara. He everywhere 
challenged the best performere, and, as may be expected, was 
always declared victor. The solicitude with wbicb he attended 
to his voice is curions, and will throw some light upon the 
practices of singers in ancient times. Suetonius tells us, that to 
preserve his voice, he used to lie upon his back, with a thio 
plate of lead on his stomach 9 took frequent emetics, abstained 
from all kinds of fruits, and such meat as was thought to be 
prejudicial to singers ； and at length he ceased to harangue the 
soldiers or senate, but contented himself by issuing his orders 
in writiw After his return from Greece, he established about 
his peredn a phono9cus 9 or officer to take care of his voice ； he 
would never speak bat in the presence of this vocal govenior, 
who was first to admonish him when he spoke too loud, or 
strained his voice ； and afterwards, if the Emperor, transported 
by some sudden emotion, did not listen to his remonstrances, 
he was to stop his mouth with a napkin. The most effectual 
meaas of acquiring his favour was to commend his voice, 
(which Suetonius says was thin and husky,) to pretend raptures 
while he sung, and to appear dejected and very importunate if, 
like many other singers, (through caprice,) he desisted from 
doing what he most ardently desired. 

The father of Cleopatra, and the last of the Ptolemies, de- 
rived the name of Auletes or the flute-player, from his excessive 
attachment to that instrument. Strabo says of him 9 that, be- 
sides bis debaucheries, he applied himself in a particular manner 
in playing on the flute. He had such an opinion of his awn 
abilities, as to institute musical conteste at bis palaces, and had 
there the courage to dispute the prize publicly with the first 
musicians of his lime. 

Ricimer, king of the Vandals, having been defeated in a great 
battle by fielisarius, was compelled to fly to the mountains, and 
was there, with his army, invested by him : overwhelmed with 
grief, he made to the general this moving request: 一 u Send me 
a loaf of bread, lest 1 perish with hunger ； a sponge to dry up 
my tears, and a musical instrument to console me under my 
auctions." 

Kircher has illustrated his account of the tarantula by histo- 
ries of cases ； and first, he speaks of a girl who, being bitten by 
one of these insects, could only be cured by the music of a 
dram. He then proceeds to relate that a certain Spaniard, 
trusting to the efficacy of music iii.ibe cure of the frenzy, occ9r 
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dioned by tbe bile of the tarantula, submitted to be bitten on 
the hand by two of these creatures, of different cohurs, and 
possessed of different qualities ； the venom was no sooner dif- 
fused through his body than the symptoms of tbe disorder began 
lb appear ； upon which, harpers, pipers, and other musicians 
were sent for, who by varioas lands of music endeavoured to 
rouse bim from that stupor into which be bad fallen ； but it was 
observed that the bites of the two insects had produced differ- 
ent effects, for by one he was incited to dance, and by the other 
be was restrained firom it; and in this conflict of nature the 
patient expired. 

Music is said by some of the fathers to have drawn the 
Gentiles frequently into the Church, through mere curiosity, 
who liked its ceremonies so well, that they were baptized before 
their departure : but in the present day, the generality of our 
Church music is such as would sooner drive Christians out of 
the Church, than draw pagans into it. 

There is a very valuable musical manuscript in preservation 
which once belonged to Dr. Robert FayTfax, an eminent English 
composer, during the reigns of HeiiTy the 7th and Hetiry tbe 
8th ； it was afterwards in the possession of General Fayrfax, 
and upon bis death formed a part of the Tboresby cc^lection. 
It consists of a collection of the most ancient English "songs, 
to .which the music is preserved. TTie composers of these 
songs are William of Newark, Sfaeryngham, Edmund Turges, 
Tutor or Tudor, Gilbert Banes ter 9 —Browne, Richard Davy, 
WilBam Cortiishe, jtm., Sir Thos, Phillips, and Robert 
Fayrfa*. 

Tnrges is a name well known among the musicians of H^niy 
the VI th. Tudor was author of several compositions in the 
music book of Prince Henry, afterwards Henry the Vlllth. 
Cornyshe was of Henry the Vllth's Chapel ； and Fajrfax was 
admitted a Doctor of Music, at Cambridge, in 1511. 

With reference to Sir Thos. Phillyppes— Sir ^was a title for- 
merly given to persons in 6rders 9 a8 well as to knights. Fuller, 
in his Church History, instances a great number of this class 
in St Paul's Cathedral, in the time of Edward tbe Vlth, and 
says, that such persons as have the addition of " Sir" before 
tbeir christian nameis, wem men not graduated in (he universfty, 
being in orders but not* in degreen. ' ' 

This explains and gives comtiderable antiaaity to a four part 
round, that Was printed by John Piayfora, in " Catch tkat 
catch can," or a collection of catehes, rounds, and canons, 
published by John Hilton, 1652. 

" Now I'm married Sir John I'll not curse, 
He joined us together for better, for worse; 
But if I were single, I must tell you plain, 
I wotild bo adTis^d ere I married again," 
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There is a curious copy of a commission granted by Queen 
Elizabeth, for the protection of the Welsh batds, which, after 
appointing twenty commissioners by name to carry her pleasure 
into effect, goes on to state, 

" And therefore we require and command you by these 
presents, not only to cause open and public proclamation to be 
made in all fairs, market-towns, and other places of assembly, 
within our countris of Aglere, Carnarvon, Meryondd, Denbigh, 
and Flynt, that all and every person or persons that intend to 
maintain their living, by name or colour of minstrells, rhymers, 
or bards, within the talaith of Aberfraw, comprehending the 
said five shires, shall be and appear before you, the said day 
and place, to shew their learnings accordingly ； but also that 
twenty, or not less than six, whereotf of you the said Sir Richard 
Bulkeley, Sir Rees Griffith, Ellis Price, and William Mosiyn, 
Esqrs" or three or two of you to be of the number, to repair to 
the said place the days aforesaid, and calling to you such 
expert men in the said faculty of the Welsh music, as to you 
shall be thought convenient, to proceed to the execution of the 
premises, and to admit such and so many, as by your wisdoms 
and knowledges you shall find worthy, into and under the 
degrees heretofore in use, in semblable sort to use, exercise, and 
follow the sciences and faculties of their professions, in such 
decent order as shall appertain to each of their degrees ； and as 
your wisdoms and discretions shall prescribe unto them ； giving 
straight commandment in our name and on oar behalf to the 
res" not worthy, that they return to some honest labour and 
due exercise, such as they be most apt unto, for maintenance of 
their living, upon pain of being taken up as sturdy, rude, idle 
vagabonds, and to be used according to the laws and statutes 
provided*" 

There was a peculiar custom in Cheshire. During the san- 
guinary feuds on the Welsh borders which succeeded tbe con- 
quest, and which continued more than two centuries, Randle 
Blundeville, tEe celebrated Earl Palaline of Chester, 1181, 
and founder of the then impregnable castle of Buston, was 
besieged in the castle of RhuddQiaw, by a numerous army of 
Cambro-8riton8. He immediately dispatched a messenger to 
bis constable, Roger Lacy, Baron of Halton, who, in the 
exigency of the moment, assembled at Chester, (it being the 
Ume of the fair,) a great body of idle and dissolute people, 
including all the fiddlers, minstrels, and players then present, 
besides a considerable number of women, and other dissolute 
people ； with these he marched to the Earl's relie£ 

The appearance of this motley multitude operated so strongly 
on the fears of tbe Welsh, that they fled in all directions. As 
a reward for the signal services thus rendered, the Earl gave to 
" Roger Lacy" power over all the fiddlers and shoemakers in 
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Cheshire. The constable, however, presented his steward. 
Piers Dutton, with the authority over all the shoemakers, 
reserving to himself only the right over the fiddlers. 

In the reign of Edward the IVth, music, after long living a 
▼agrant life, and being passed from parish to parish, seems, 
by the favour of that monarch, to have acquired a settlement, 
for it appears by his letters patent, bearing date the 24th 
April, 1469, that this prince did, for himself and heirs, give and 
grant (unto Walter Haliday, marshal, John Cuff, Robert 
Marshall, and others, then minstrells of the said King) that 
a they by themselves should be in deed and name, one body 
and cominality, perpetual and capable in the law, and should 
have perpetual succession, and that they might at their pleasure 
name, chuse, and ordain, and successively cooBtitute among 
themselves, one marshall, able and fit to remain in that office 
daring bis life, and also two wardens every year, to govern the 
said fraternity and guild." 

CURIOUS MUSICAL ADVERTISEMENT. 

Extracted from a collection of title pages, devices, and adver- 
tisements, in the British Museum. No. 5936. 

" ADVERTISEMENT. 

" To all lovers of the best sort of Music. 

" Men say the times are stranee 'tis true, 
'Cause many strange things bap to be ； 、 
Let it not then seem gtrange to you, 
That here one strange more you see. 

" That is, in Devereux Court, next the Grecian Coffee 
House, at the Temple back gate, there is a deaf person teaching 
music to perfection, who by reason of his great, age (77) is 
come to town with his whole stock of rich musical furniture, 
inBtrameiit8 9 and books, to pat off to whomsoever delights in 
such choice things; for he hath nothing light or vain, bjat all 
substantial and solid music. Some particulars do here follow. 

" There is a late invented organ, which (for private use) 
ezcells all other fashioned organs whatever; and for which 
substantial artificial reasons will be given, (and for its beauty) 
it may become a nobleman's dining room. 

" There belongs to it a pair of fair large sized concert-viols, 
chiefly suited for that or concert use, and 'tis great pity tbey 
should be parted." 

He states, after speaking of other instruments he has for sale, 
" There is the publisher^ own musical monument, some few 
copies thereof he has still by him to put off, it being a sub- 
scribed book, and not exposed to common sale ； all these will 
be sold at veiy easy rates, for the reasons aforesaid, and because 
(indeed) he cannot stay longer in town than 4 months (exactly)." 

Dr. Hodges' remarks are well worthy of general dissemi- 
nation, he says ： 一 
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" In tbe consideration aod discussion of the objects of ^tudy 9 
we may include the design or intent with which the study 
itself is uod^taken or pursued, the actuating motive or ultimate 
aim of the stodent in applying himself to the investigation of 
tbe particular art or science to wbioh be maj direct bis at- 
tention, as well as the precise mode of best following up that 
study when entered upon. 

This motive or actuating principle will perhaps in very few 
instances, be found to be veiy definitely ascertained, even by 
the student himself, unless tbe question shall have been pre- 
viously put to him. It is the &ame with all the usual avocations 
Qf men. The caprice of tbe moment, the fortuitdus circum* 
stances of birth and education, the vacuity of idleness, the 
hope of some^dvantage, the influence of fashion, or it may be 
a sense of duty, with a variety of other, and possibly of very 
dissimilar causes^ each in its turn, or altogether, may operate 
to determine an individual to the choice of ibis or that pro- 
fession or calling. 

As this happens with reference to the grand business of life, 
so also does it hold good with reference to our amusements and 
polite accomplishments, and in no case more than in that of 
the study of music. 

It is necessary, therefore, to enquire of all new pupils or their 
friends, what definite object they have in view, iq order there- 
after to frame a plan whereby they may tbe more readily attain it 

The same enquiry may also be beneficially recommended to 
others, as well masters and governesses, as parents and pupils; 
and the determination of tbe question may possibly lead to a 
great economy of time, labour, and expense. 
. The object once defined, it will, of course, be the interest of 
the student to pursue it steadily, and if not irrational in its 
nature, be may be well assured, with almost a moral certainty 
of success. 

1 attach the condition of a possible absurdity in the object^ 
because such a casie is very conceivable ； for instance, where a 
gentlemw of sonie fifty or sixty years of age, shall beUke him- 
self, for the first time in his life, to the study or practice of 
some musical instrument, with the avowed purpose of rivalling 
thereon the most expert artists of the age— men, who have de- 
voted all their days, and perhaps nearly all their nights too, to 
the attainment of the skill at which they have arrived; 一 
forgetful of the that although by the applicaUon of his 
mental powers, he may possibly outstrip them in scientific 
knowledge, yet, the very rigidity of his muscles mast ever debar 
his attaioment of any thing approaching to great manual dex- 
terity. 

There may be very many arguments advanced which may 
serve as an inducement to the study of music. 

One takes up the subject from what we maj call a 6 com- 
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mercial/ or money-getting motive. It may be that his father 
was * a professor,' and could find for his son no more ad- 
vantageous or promising mode of life than that which he had 
followed himself. Such a motive is to be respected. The 
desire to gain an honest livelihood is not to be derided. But 
we may ask, how will this affect our art ？ Will not such a 
man, naturally, and almost necessarily, study rather what may 
be most profitable, than what shall best conduce to the propa- 
gation of correct taste and right feeling ？ Will he be likely to 
be over scrupulous about the moral effect of the exhibition of 
his talents and acquirements ； or will he not be tempted to 
take them to that market, where (I will not say may be most 
usefdlly employed) but where they will yield the best financial 
Teturos ？ 

But another and a better motive, is that laudable inquisitive- 
ness and desire for general knowledge, which leads -a well- 
disposed mind to the investigation of this or any other subject. 

That there is in the human race a natural aptitude for the 
enjoyment of sweet sounds, is an indisputable truth ； and that 
it was the intenlion of oar beneficent Creator that that natural 
propensity should be gratified by its appropriate pleasure, may 
be legitimately inferred. 

We shall, therefore, find that the farther we dive into the 
mysteries of harmony and melody, the more clearly shall we be 
convinced that the Author of Nature is the Author of Music 
also, and that He doubtless intended it as * one of the inno- 
cent delights of the sons of men.' 

It was well said by a reviewer, that c man was no more the 
inventor of the musical scale, than he was of the rainbow.' 
What pity it is then that it ever should be used for unholy 
purposes. 

I do fearlessly avow the sentiment, that music, whether 
vocal or instrumental, is uever so legitimately employed, and 
that its highest gratifications are never so exquisitely enjoyed, 
as when it is appropriately introduced into Divine worship. 
• I say * appropriately/ because music may be intrbduced 9 
which is not appropriate ； or it may be most inopportunely em- 
ployed. 

The sentiment jost avowed leads me to touch upon another 
motive, which I believe may actuate some few persons in their 
study of music, that is 一 a sense of religious duty. It has been 
emphatically urged by the Rev. W. Havergal, the duty of 
ringing is as obligatory as that of praying, there being as much 
command for one, as tliere is for the other. Now, indubitably, 
if it be a duty to sing the praises of God, it will be equally a 
duty to cultivate the singing faculty, and to attain some know- 
ledge of music. The Rev. Mr. Havergal closes his argument 
by sajiug, that the too -frequent excuse is * want of voice ， 
—it ii but another word for ( want of heart. 9 " 
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The following translation from the French will shew the 
great moral advantages derived from a cultivation of singing ： 一 

" In the south-west of Switzeriand, a musical revolution is ra- 
pidly taking effect. Its watchword is harmony : its object is 
to give a new direction to popular singing, and its means may 
be found wherever there are persons willing to take a little 
pains, and who can find a leader to give them a little instruc- 
, tion， and to guide their voices in singing the songs of their 
country and the praises of their God. 

Long was it thought that French Switzerland could not 
march with the German cantons in vocal music. Long has 
tbe Lake of Geneva heard little along its shores but coarse, vul- 
gar and obscene ballads. Lately the students of Geneva and 
Lausanne have laboured to counteract this evil, by composing 
patriotic songs, and endeavouring to gire them popular circular 
tion. The effect has been happily successful, but within a' 
small circle. The religious awakening, which is making dailj 
progress in Switzerland, has had great effect in improving the 
national singing. New methods have been adopted in many 
schools to train the children to the execution of njmns with a 
fine and simple harmony, and the effects have been so far 
pleasing 一 but something was wanted to reach tbe mass of the 
people, and that has been supplied. 

A few years ago M. Kaupert, a Saxon gentleman, who has 
long resided at Morges, proposed to teach gratuitously the 
whole population of young and willing persons in any village 
or small town to sing together. The rumour attracted consi- 
derable attention, and drew forth a variety of opinions. Bat 
soon his promises were realized, and all scepticism was si- 
lenced. At Morges and in the neighbouring villages, concerts 
of the voice alone were heard, producing such a noble effect as 
no person in the whole country had before the least idea of. 
He was induced to extend his benevolent labours. He elec- 
trified as it were the whole side of the Lake of Geneva. Every- 
where the magician of song was followed by crowds. The 
moral effect of this is beyond calculation already, the result ex* 
cites astonishment. 

M. Kaupert commonly began in schools and other large 
rooms ； persons of all ages and of every rank in society flocked 
to these meetings. It was soon necessary to ask for the use of 
churcbes ； and sometimes large assemblies have been held in 
the open air. In the former places hymns are sung, — and in 
the latter songs, patriotic and descriptive, but all free from any 
immoral taint 

These large assemblages followed his instruction and caught 
his method of execution with an enthusiasm perfectly astonish- 
ing. M. Kaupert's kind manner and untiring patience had a 
great share in producing the effects which so surprised them. 

The city of Genera invited the musical philanthropist to visit 
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and chann its population. Some of the higher classes became 
alarmed, but in the result, they loo were willingly carried 
down the stream. Pastors, professors, magistrates, ladies of 
the first rank, persons the most distinguished for learning and 
science, were seen side by side with children aud poor people, 
listening and learning. When the grand meeting took place, 
no church could receive the multitude, and they repaired to the 
Place du Palais, in number 4000 singers — the effect was 
sublime. M. Kaupert was loaded with expressions of admira- 
tion and thanks, and a medal was struck in honour of him, a 
mark of respect which in Switzerland is never conferred but 
upon those who possess the highest order of merit. 

" At Lausanne his instructions were sought with universal 
avidity. Many who had been accustomed to spend their even- 
ings in dissipation, began to employ tbem entirely in learning 
the uew meUiod. Children and their parents, all the schools, 
the professors and students of the college, servants and mis- 
tresses, workmen and masters, persons who bad been the most 
opposed to each other in religion and politics, ~ the inhabitaiiU 
of different villages distinguished by banners, 一 all were at- 
tracted, all seemed to be of one heart and soul. When the 
previous training was complete, a day was fixed for the grand 
concert. More than 2000 singers were arranged in the great 
church, the noblest Gothic building in Switzerland ； the flags 
of villages and societies were tastefully disposed on an ivy-clad 
tower ； the vast multitude who came to hear, werg crowded 
within and without, and then was sung a hymn to an air of 
Luther's composing, simple, grave, nobje, but, oh ！ the effect ！ 
no words can utter it ； the impression will never be forgotten. 一 
Other hymns were sung, and a most touching patriolic song, 
the words of which we owe to M. Oliver, named La Patrie, 
Our Country, II el vetia ― Helvetia," 

Bishop Home says, " If we consult the pages of history we 
find that, among all nations where music has been at all under- 
stood and practised, it has always been applied in their re- 
ligious festivals. Whatever was the object of adoration, in this 
manner was adoration paid ； and as it is notorious that most of 
the rites to be foand among idolaters were, originally, derived 
from the primeval church of God, and transferred to their false 
divinities, it is a fair suppositiou, that that which was practised 
by the one had been first practised by the other. Short as the 
account of things and persons is, in the Mosaic history, of an 
infant world, we read very early in Scripture of those * who 
hauclled the harp and organ.' 

It is impossible at this time to say, what specific instruments 
are denoted by the Hebrew words ； that they denote musical 
instruments of some sort, there is no doubt. 

No sooner was there a regular national church established in 
Israiel, a people selected by the Almighty for that very purpose. 

vol. i. 一 n. s. o 
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than we find music making a part of the ritual. c The trumpet 
was blown in the new moon on the solemn feast day ； such was 
the statute for Israel, the law of the God of Jacob.' The per- 
formers, vocal and instrumental, were ranged by the Toyal pro* 
phet, under divine direction, in their several classes, aod ap- 
pointed to wait in succession through the year. 

At the dedication of tbe temple by King Solomon, they were 
all asseiilbled and performed together, the whde nation joining 



of the Lord, a bodj of light above the brightness of the sun 9 de* 
scended from heaven, and filled the house of God," 

I now conclude by stating that music, taken both in a reli- 
gious and mora) point of view, is of the utmost importance, and 
a powerful engine in the civilization of any country. 
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The truly admirable Report of the Irish Railway Com- 
missioners of 1838, stated as their general conclusion, that 
parties might doubtless be found ready to undertake certain 
portions of the Irish lines which held out special prospects of 
advantage ； such, for example, as the first twenty or thirty 
miles leading out of Dublin, over which all the traffic with 
other places, near as well as remote, must necessarily pass. 
But since, according to their calculations, the return of profit 
on the whole system could not be expected, for some time, to 
exceed 3^ or 4 per cent., it was manifest that if the best and 
most productive portions were taken possession of uncondi- 
tionally, there could be no reasonable hope that the remainder 
would ever be carried into effect. This would so completely 
frustrate tbe most important of the objects contemplated in 
issuing the commission, by opposing a bar to the future im- 
provement of the country, that the Commissioners urgently 
recommended that such a system, or rather departure from 
system, should not be permitted. It is, indeed, a conclusion 
which every one will form for himself on perusing the Report 
referred to, and the Appendices containing the surveys and 
estimates of Mr. Vignolles and Sir John Macneill, that the 
Government would act wisely in arranging that the railways of 
Ireland, if constructed on the existing principles, should form 
one graud system ； that every effort ought to be uiade, in 
accordance wilh the recommendation of the Report, " to com- 
bine into one interest, and under one management aud control. 
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the whole of the southern system of intcrconino unication be- 
tween Dublin and Cork, Limerick, Water ford, and Kilkenny ； 
and that the northern line, by Navan, be treated according to 
the same principle, and considered as one concern." 

But while it is apparent that, even as a system, a congeries 
of iron railways in Ireland, the average expense of which was 
by the Commissioners, and is now, estimated at «£4 1,000 or 

12,000 per mile, will not be immediately or speedily remu- 
nerative, it is yet most desirable that, whether undertaken by a 
Government or by private enterprise, every public work of this 
character should be self-supporting. That railways create 
traffic, by creating the facilities for traffic, is demonstrated by the 
experience of England; but it cannot be concealed that Ireland, 
steeped in poverty to the very lips, cannot be expected at once 
to manifest that full degree of energy and commercial enter- 
prise, the assurance of which could alone justify such expensive 
undertakings. 

That Ireland, however, has made such progress within this 
century as might well excuse the* expectation of its supporting 
an economical system of intercommunication, is yet abundantly 
obvious : and it may be safely assumed, that if the great port's 
and interior towns could be connected together by a system of 
roadway equally durable, safe, and expeditious as that of tbc 
iron railway, at a fraction of the expense, not only would 
a greater boon be conferred upon Ireland than any which 
Government could bestuw, but an immediate revenue of large 
amount would accrue on the investment. It is now capable of 
demonstration, that a system of wooden tramways, equally ex- 
pediiiousy and more safe, more durable, and infinitely more 
economical than the iron railway, might at once be introduced 
inlo Ireland, to the mutual benefit of the English , Scotch, aud 
Irish capitalist, merchant, and labourer. 

The system referred to is that about to be practically exhi- 
bited on several projected lines : from Guildford to Woking, 
from Hyde Park Corner to Richmond and Staines, from Glou- 
cester tu Fishguard, from Waterford to Kilkenny, and others ； 
llie average total cost of which will not exceed £5000 per 
mile. 

The new mode may be thus described. The rails, or rather 
trains, of seven to eight inches scautling, are indurated and 
protected against the ordinary destructive agencies of fire, rot, 
and insects, by a very pbilosophical process, to wit, the injec- 
tion, by successive exhaustion and pressure, of two solutions, 
mineral and alkaline, which by decomposition transmute the 
timber into a new and incorruptible substance. These trains 
aif laid down on the principle of the " double way " of the 
ancient txamroads, which is also the modem principle of the 
Great Western Railway ； that is to say, they are let iuto 
wooden transverse sleepers, and secured thereon by wedges, 
forming one great frame of longitudinal and cross sleepers, on 

o 2 
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the levelled surface of the ground. The tires of the wbeek are 
perfectly flat, and before and behind each carriage two guide- 
wheels are fixed, at an angle of forty -five degrees ； a deep groove 
in their circumference embraces the upper and inner edge of 
the trams, and the friction being thus thrown upon the axle, 
the carriages are guided with perfect safety, and without any 

Eerceptible abrasion of the rails. Upon a level, experiment 
as proved that less power is required to more an equal weight 
upon a railway of this construction than upon the flanged 
wheel carriage of an iron rail ； at the same time, the bite of the 
wood affords a greater power of ascending gradients, and the 
bevel wheels give the facility of traversing the sharpest curves. 
A macKine of seven tons can thus mount and descend gradients 
of less than one in twenty, and traverse ctnreB of 500 feet radius 
at the rate of twenty -five miles an hour. On the one hand, 
the durability is attested by the fact that wood properly pre- 
pared has recovered the deflexion occasioned by the pressure 
of 140 tons upon a segment of an iron wheel ibree inches in the 
tire, and tbat an experimentaT traffic equivalent to seven years 
of an ordinary line did not obliterate the saw-marks upon the 
wooden trams, which, on the contrary, actually polished the 
bevelled surface of the guide wheels. 

The superiority of longitudinal sleepers orer stone blocks and- 
chairs, is demonstrated by the successful experiment of the 
Great Western Railway ； and the rationale of such a mode, and 
its peculiar adaptation to the circumstances of Ireland^ in spite 
of the abundant stone of that country, are well exhibited by Mr. 
Vignolles in the Appendix to the Irish Railway Report, (Ap- 
pendix. A. No. 1.) The rigidity and the vis inertise of stone 
supports, indeed, may be held to be one among the many causes 
in operation which induce such a fearfully rapid wear and tear 
upon some of the existing railways. Another advantage of the 
prepared longitudinal beamtris to be found in the action of the 
deliquescent salts which enter into their preservative composi- 
tion, and which effectually prevent slipperiness from frost, and 
from the opposite extreme of intense summer heat. 

The comparative saving in the mere superstructure of wooden 
and iron railways, may be thus tabularly exhibited ： ― 



WOODEN RAIL. 

£ M. d. 

5280 cubic ft., 2*. per ft. 528 

Paynizing 62 B 

Wedges, labour and car- 
riage 300 

Contingencies . . . 240 

3520 sleepers, at 3s. 6d. 616 

1746 8 

Balance in favour of 1 

wood in supentruc- > 1809 12 
ture alone i 



IRON KAIL. 



£ $. d. 



With rails 60 lbs. to the 

yard, it will cost for 

rails, chaira,bolts,&c. 2400 

Labour and carriage . 300 

Contingencies ... 240 

35^0 sleepers, at 3j. 6d. 616 



3556 • 



3556 
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Besides this, there will be at least one-fourth less cutting, 
and a continuous saving in wear and tear of machinery, car- 
riages, tec,, which may be two-thirds less in weight with equal 
tractive power. But the immense saving in construction, in 
superstructure, earthworks, embankments, masonry, and pur- 
chase of land, is even of less importance than the immense 
moral and social advantage which the system involves, of con- 
necting towns and villages in all directions, which the present 
mode altogether excludes from the benefits of more rapid inter- 
communication. On the present systeiii 9 a saving in the ex- 
pense of embankments, necessarily involves an additional cost 
of working. A better illustration of this cannot be found 
than in a comparison of the two surveys of Sir John Macneill, 
in his valuable Report on the North Irish line 9 (Report, Ap- 
pendix, No. 4.) There are scarcely any gradients or curves in 
the Irish Kailway Report which Deed be avoided by the guide- 
wheel system of wooden railways. By such a system, a line 
from Shrewsbury through Wales, to Port Dynllaen, even more 
direct than that suggested by the Commissioners, might in the 
first place be thus constructed for less than one million sterling, 
bringing Dublin within twelve hours of London ； and thereafter 
the Irish metropolis might be brought into rapid communication 
with every town id Ireland at an average cost of 4,000/. per 
mile. 

To sum up the benefits to be anticipated from the adoption 
of the new system. 

First, as regards the details of expenditure ： 一 

Tunnels, deep cuttings, embankments, and bridges will, in 
most cases, be entirely obviated, seeing that gradients of 1 in 
20, and curves of 500 feet radius may be readily surmouDted at 
a speed of 25 or d0 miles per hour : the purchase of land is re- 
duced in amount ； the material is greatly cheaper than iron ； 
engines and carriages maj be reduced to one third of the usual 
weight, with greater tractive power ； the annual wear and tear 
is also reduced, and as the rails are laid down on the existing 
face of the countxy, no disfigurement of the ground is neces- 
sary upon private estates, which are ordinarily deteriorated to 
au extent for which no amount of compensation can be an 
adequate equivalent ； and at the same time as a necessary con- 
sequence, the crossings from one part of an estate to another, 
may be maintained in every direction. 

Second, as regards the public interest ： ― 

Safety is insured by the use of the guide wheels, which, being 
adapted to the upper and inner edge of the rail, and attached 
at an angle of 45°, preclude the possibility of an overturn, while 
by their peculiar construction, scarcely coming into play except 
when a great centrifugal influence arises, there is no calculable 
amount of abrasive action on the tram. 

Cheapness of transit to all classes is of course induced by the 
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reduction of primary expenditure ； and ease and comfort are in 
an eminent degree secured by the avoidance of those causes of 
oscillation which are involved in the use of the conical tire on 
the iron system. 



CAPT. WARNER'S EXPERIMENT AT BRIGHTON. 

ON CAPTAIN WARNER'S EXPERIMENT AT BRIGHTON, AND ON 
EXPLOSIVE COMPOUNDS AS APPLICABLE TO WARFARE. 

The experiment performed by Captain Warner, off Brighton, 
has called great attention to explosive compounds ； immediately 
after the experiment, we are informed, no less than sixty appli- 
cations were made to the different Boards, by individuals 
professing to be in possession of some equally destructive 
engine. Not one of these gentlemen, probably, was in the 
slightest degree acquainted with that branch of chemical de- 
composition, on whiph the power of the invention must de- 
pend ； and from the speech of Sir Robert Peel, it is very clear, 
that Capt. Warner is not himself very much advanced. Of the 
power of projecting to such an enormous distance as Capt. 
Warner speaks, we look upon it as a physical impossibility. 
As to explosive compounds, we do not think he has shewn that 
he knows more than what others do, and he has as yet done 
nothing which has not before been effected by others. 

The proportions of nitre,-charcoal, and sulphur iu gunpowder 
may have been altered, but still the ingredients are the same; 
the powder used at the battle of Cressy, in all probability, was 
but a rough specimen of the last shots fired at Tangiers. If a 
powder were invented sixty times the strength of gunpowder 
as now mauufactured, its introduction, save as a matter of 
economy, would be doubtful. Ten pounds of gunpowder will 
tlirow a ball three miles ； six thousand tons would not throw it 
one yard further, nor would the most dangerous chemical com- 
pounds project it one half so far, however unlimited ihe quantity 
used might be. 

At an enormous expense, the French government constructed 
an immense bomb, which at the siege of Antwerp threw a shell 
weighing 1600 cwts., holding 1 cwt. of gunpowder, but the 
opinions of the first chemists were against its utility. It 
was urged before its manufacture, that do weight of metal 
could stand the strain of the powder required to project so 
immense a weight, and the result proved the correctness of 
these views : at the eighth shot it cracked. Last year, some ex- 
periments were made at Deal, on large guns; several burst, and, 
notwithstanding every precaution, three artillery men were killed. 
Still later, an immense gun was manufactured in the United 
States : the first shot went well ； at the second, though the 
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gun had just come from the proof, it burst, the fragments 
killing several members of the congress near it; and the opinion 
of chemists is now nearly adopted by the authorities, that 
beyond 68 lbs. any ball is dangerous. With the detonating com- 
pounds, which the inventors bring forward, power would be 
even lost : their explosion is instantaneous, and their effect is 
seen more upon the gun than on the missile. By the substitution 
of chlorate of potash for nitre, u terrific compound is formed ； 
eveiy soul perished at the firet manufactory it was attempted 
in; sufficient, however, was afterwards made for trial, 8 lbs. were 
firmed in a gan, the ball was projected 600 yards, (with gunpowder 
it would have gone 1200，) and the gun was rent to pieces. It 
was suggested that shells might be advantageouslj charged 
with it, the power being very greatly increased, but when the 
proposer, an eminent chemist, after proving experimentally the 
increased destructive effect, pointed out the spontaneous ignition, 
and the dangers of the manufacture, the officers, to whom it 
was referred, expressed their surprise that any thing so clearly 
impracticable should have been presented by a chemist. 

There is another explosive compound, the chloride of nitrogen, 
made by inverting a jar of chlorine gas into a strong solution of 
muriate of ammonia, at 100° Fahrenheit ； the chlorine is ab- 
sorbed, and an oily liquid collects at the bottom ； this from 
experiments would appear to be 400 times the strength of gun- 
powder ； but even if that extreme facility of decomposition, 
which nearly deprived its discoverer, Sir H. Davy, of his eye, 
and which the recent accident to Professor Ryan proves we 
have as yet no means of guarding against, ― if even that could be 
overcome, the ball would not be projected one yard farther. If 
additional power could do it, we have an unlimited supply in 
gunpowder. The fulminates are clearly useless ； their explo- 
sire action, like that of the chlorate gunpowder, would tend but 
to shatter the guu ； and as Capt Warners experiments are so 
expensive, it is probably on one of them he has been engaged. 

Had Capt Warner been acquainted with these facts, be 
would, not probably have continued to assert that be had 
discovered any such powerful engine of destruction. The 
philanthropist might shudder at Uie idea that, armed with 
such means, a man could at the dead of night destroy a city, 
vrith its thousands or millions of unsuspecting inhabitants ； but 
chemistry bnows no such power, nor have the researches of our 
professors at all pointed out, that such could exist? Lord 
Ingestrie, who brought forward Capt. Warner's invention, and 
in distinct terms pledged himself to its value, was on a former 
occasion sufficiently inconsiderate to give a certificate to John 
St John Long, that he had seen him extract pure mercury 
from the living, but probably brainless, scull of one of his 



inniBelf the Duke of Normandy, who claimed the possession of 
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a power whicli annihilated all space. By some chance, his ex- 
periments were tried at Woolwich, and not one succeeded ； bis 
income was limited, but still, though rain stared him in. the face, 
this inventor went on in his wild search for this power. Mr. 
Fultou, during the time of Pitt, devised a plan to destroy 
vessels at sea, and so plausible appeared his indention, that 
government at a great expense tried it He succeeded when 
experimentaliziug before the officers of his own nation, but 
though the idea of a submarine boat, and the exploding case of 
gunpowder to fire by watchwork, would appear practicable, in 
every instance before the enemy he foiled ； the great difficulty 
being to get unperceived to the vessel, as the sailors would of 
course be obliged to come occasionally to the surface to see 
if they were on the right track. 

The debate in the House of Commons divesled the ex- 
periment at Brighton of the slightest interest: ihe vessel wa» 
dragged on to the shell a6 it floated down the tow lines; 
and it would have been equally as easjr, and quite as satis* 
factory, had he blown her up with a fusee attached to a barrel 
of powder. But on one point we must congratulate Capt. 
Warner : his powerful interest has tfarast bim upon the go- 
vernment, which is generally extremely summary in rejecting 
adventurers ； ~ he is forced upon them. Out of 100 things 
which are monthly suggested, 90 are clearly impracticable, and 
of the other 10, eight have been probably before tried and failed ； 
and how can die remaining two be expected to receive a fair 
consideration ？ It is found that, in criminal cases^ three or four 
successive verdicts of guilty render the next prisoner's chance 
of escape but small, and 98 inventors being humbugs, the otber 
two are loo often classed with them. We remember a case 
where an invention of great importance was submitted to the 
Admiralty. After an inspection of the drawings, the inventor 
retired to an adjoining room, and must, we believe, plead guilty 
to the overbearing of the private conversation between one of 
their lordships and bis secretary. " This" said the zealous 
servant of the public, " is likely to be a troublesome fellow ； you 
must get rid of him quietly, or he will bother os dreadfiilly. w 
The secretary appeared before the expectant, full of assurances 
of the consideration his invention should receive, complimenting 
him upon his ingenuity, and gracefully bowing him to the door, 
with a promise that ho should soon hear from bim ； the inventor 
did in this case hear, but it was five years after, and his invention 
had in the mean time been adopted in the merchant vessels. 
The fear of being anticipated preventing the speculator from 
consultation with those, who could have instructed bim upon 
the probable absurdity of the plan he proposes, he submits 
his drawings; as a matter of course they are civilly declined ； 
and he indignantly publishes his neglect. Other inventors 
sympathize with him, and the scientific man, who is Teally 
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wronged, shrinks back in silence, almost fearing lest, Butrounded 
and mixed up with these unthinking fools, he may have even 
imbibed their wild ideas ； hence improvements emanate but from 
officers. 

The records of the Select Committee are full of inven- 
tions, scarcely one of which required even a trial to prove 
its inapplicabilily. We remember one submitted by an ex- 
tremely clever gun^maker; it was a musket, in which the 
fire communicated to several cartridges; a soldier could thus 
with once pulling the trigger, fire seren times without reloading 
or even removing the gun from bis aim ； a hundred soldiers could 
thus deal destruction upon an advancing cdluiDn. The theory 
appears good, but apply even for a moment the chances of actual 
warfare : by case or caunister-shot, twenty of these, after the first 
shot, fall dead or wounded; their gtms fall from their hands, 
discharging their contents amidst their own ranks, each man as 
he fiillft adding to the confusion. " You most," said the good- 
natured inventor, " issue a standing order that each soldier, 
when dying, should stick his musket into the ground." A 
hundred more such instances could be adduced^ 

The working of the present system is to confine all improve- 
ments to officers, for they have alone the opportunity of trying 
them. In the percussion shells, a missile to which the authorities 
directed considerable attention, this was particularly marked. 
Lord Vivian requested every scientific person whom he wet, to 
iDrentashell which should explode on striking, requiring for tbi» 
purpose no fuse, a constant source of annoyance and failure, and 
offering every facility for trial the Board of Ordnance could give. 
A host of adrenturers came forward, the wildest theories were 
tried. The soi-disant Dake of Normandy stood conspicuous y 
wilfa a box, about four feet square, he offered to blow down a 
mound, 1,300 feet long and 200 broad, into which a cannon-ball 
could not enter three feet. He could explode the box at a given 
moment ； the time passed ； the soldiers fired it with a fusee, and 
instead of displacing the mound, the earth around was barely dis- 
placed. He bad invented a musltel-ball which set fire on strik- 
ing, and he came provided with a figure filled with combustible* ； 
shot after shot was fired into it, but with no effect. The duke 
advanced witb a cigar, but tho figure appeared incombustible ； 
by means, however, of some straw, it was at last fired, and a dis- 
charge of squiba and two small rockets followed. But, as if 
to crowD his misforUmes, he had invented a percussion shell ； it 
exploded at the mouth of ihe gun. It was evident during the 
loading that it could by no possibility succeed. 

Sir George Murray came into office, and the facilities for iriab 
were at once closed. Finding themselves classed with ignorant 
adrentarers, most of the scientific persons bad before withdrawn. 
Should it for a moment be now urged, that some latitude should 
be allowed for the trial of experiments, which, requiring guns 
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and trained men, could be tried by government at an expense so 
trifling as to be undeserring of notice, but by an individual who 
would require to purchase all that government have, at one of 
a ruinous nature, this result is appealed to. We did, says 
Sir George Murray, and see how it acted ； failure succeeded 
failure ； every fool seized this opportunity of obtaining noto- 
riety, and of course all failed ； ana if any of those who at the 
solicitation of Lord Vivian had engaged in these dangerous ex- 
periments, and whose shells having in some instances succeeded, 
had showed, that by perseverance, without which, success, save 
by accident, is never obtained, they could probably have suc- 
ceeded ； they are classed with these adventurers, their applica- 
tions ore refused, complaiii for a moment of the injustice, urge 
the absence of a trial, adduce the authority of chemists, that the 
failure after success would not involve the principle, which be- 
fore beiog given up would require several more trials, for which 
the men, gun and grounds, if not ammunition, might be at least 
spared. " Give but this trial," and immediately a host of Nor- 
mandys spring up yelling, " we also have not had -a trial," and 
amidst their yells the voice of truth is stifled. It is an evil against 
which we have no cure. 

A letter was lately published in the Times by some one, 
offering to destroy a barge for 110/., to which he required a 
tow-line to be attached ； conversation with a sensible person 
would have shown httn that he could no more expect an enemy 
to allow him to attach a line than to introduce a fasee in tbeir 
powder magazine, and if with a chemist, his means of de- 
stroying the vessel would have probably equally proved inap- 
plicable. The chloride of nitrogen is the compound which 
the friends of these adventurers point out as likely to have been 
by them rendered manageable. On the grounds thai " Fools 
rush in where angels fear to tread," we really believe that this 
compound is by some really considered applicable ； to them this 
extract from the letter of Sir H. Davy, its discoverer, while en- 
gaged in experiments, most carefully conducted, may prove a warn- 
ing. If in the hands of this great chemist it was unmanageable, if 
more lately another chemist had his arm fractured, what fate could 
one unskilled in manipulation expect? " I attempted , w says 
Sir H. Davy, " to collect the products of the explosion of the 
new substance by applying the heat of a spirit lamp to a glo- 
bule of it confined in a curved glass tube over water : a little 
gas was at first extricated, but long before the water had at- 
tained the temperature of ebullition, a violent flash of light 
was perceived, with a sharp report. The tube and glass were 
broken into small fragments, and I received a severe wound 
in the transparent cornea of the eye, which has produced a 
considerable inflammation of the eye, and obliges me to make 
this communication by an amanuensis. This experiment 
proves what extreme caution is necessary in operating on this 
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substance, for the quantity I used was scarcely as large as a 
grain of mustard seed." But, as we have before explained, 
for any pui-pose of projecting these compounds are useless ； 
they would in every case destroy the gun, besides throwing the 
ball but a short distance. 

When Captain Warner speaks of bis six-mile range, for 
which he required but a two-pounder, he states a physical 
impossibility in the present state of chemical science ； and 
Captain Warner is certainly not. one in whom any reason- 
able hope could be indulged, that by fais knowledge any ad- 
vance will be made. By the use of the fulminates, nothing 
would be gained, for with compounds 80 loosely held together, 
there appears no certainty ； they are all liable to spontaneous 
decomposition. The fulminate of mercury was considered safe 
while mixed with spirit of wine, yet while in this state it ex- 
ploded, and Mr. Hennel), of the Apothecaries 9 Hall, was 
destroyed by it. Mr. Eley, the inventor of the wire car- 
tridges, who had repeatedly mixed his fulminate of mer- 
cury, perished from the explosion of a pound of this highly 
dangerous composition. A Frepch vessel, fitted, during the 
French war, with some new detonating compounds, was never 
heard of after it sailed from Toulon. The large gun made for 
Mehemet Ali, requiring a charge of 40 lbs., and throwing a ball 
of 480 lbs., is considered too dangerous to use. Rockets of 100 lbs. 
are uot found to move one yard. There appears to be a limit to 
destructive powers, and we have reason to thank Heaven it is so. 
The service may be improved, rockets may eventually be made 
to go straight, shells may be made percussioned, and a greater 
precision given to cannon firing. It is possible, by the intro- 
duction of the patent principle of Mr. Harding's new gun， 
which has given so great an increase to the power of sporting 
guns, we may improve that of the cannon ； but these, if effected, 
would be but a slight step to realizing the theories of Warner 
or of Normandy. The evil they cause, and that is a serious 
though unavoidable one, is that scientific characters are de- 
barred from the ground these enthusiasts claim as their own. 
Every application for experiment is now refused at Woolwich, 
because ninety-eight out of a hundred applicants prove to be 
ignorant adventurers. 

Since writing the above, Captain Warner has addressed a 
letter offering to destroy a vessel al five miles, if guaranteed 
300,000/. by the government. We think the offer might be 
safely accepted. We firmly believe it to be beyond the range 
of possibility. The gentleman wlio amused us last year with a 
promise of navigating the air, was quite as loud and quite as 
bold in his assertions as is Capt. Warner. 
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REVIEWS. 

The Alpaca ； its Naturalization in Hue British Isles considered 
as a National Benefit, and as an Object of immediate 
Utility to the Farmer and Manufacturer. By William 
Walton. Blackwoods. 

At a moment when the philanthropist, alarmed by the results 
of the last census, and shuddering at the consequences of that 
distress which continues to prevail in the manufacturing dis- 
tricts, complains of our over-population, and recommends emi- 
gration as a remedy, this neat little volume, with two classical 
illustrations, will be deemed a seasonable acquisition by the 
public. The author, who has evidently devoted much time 
and labour to bis subject, and, besides, must have had faci- 
lities in his researches which no other individual could have 
enjoyed, gives his readers to understand that, instead of being 
dismayed at the productive powers of our women, and instead 
of sending forth what is called our " surplus population" into 
distant climes, there to contend with difficulties and endure 
the horrors of solitude, we ought to look around us and see 
whether our waste lands are properly tuined to account, and 
whether we cannot devise some means of employing our 
spinners and weavers thrown out of work, and at the same 
time try if we cannot increase our stock of butcher's meat. 
Mr. Walton does not merely propound the question ； but in a 
clear and powerful manner shews bow the three desiderata 
above enumerated, to a certain extent at least, may be attained 
by the naturalization of a new species of jfheep, the fleece of 
which, resembling silk, yields seventeen pounds of wool, worth 
from two to three shillings per pound, while the flesh holds a 
middle rank between mutton and venison. 

Oar limits would not allow us to dwell at any length on the 
utility of this really fanner's manual, or to point out the mas- 
terly manner in which the author has performed his task ； but 
we think it our duty to convey some idea of the nature of the 
work, which will be best done by glancing at its contents. 
These briefly stand thus: history and properties of the alpaca 
一 its wool and meat ― its applicability to our soil and circum- 
stances 一 benefits which would accrue to the farmer and manu- 
facturer from its naturalization 一 results of the experiments 
already raade 一 errors committed by our breeders 一 diseases and 
treatment ~ safe and economical mode of procuring stock — 
national advantages, &c. 

From this little sketch, a tolerably correct DOtion may be 
formed of the scope afforded to the author ； and in unfolding 
his subject we may safely say, that he has been ably and 
patriotically supported by some of the principal breeders in 
Ireland and Scotland, as well as in England, the results of 
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whose experiments are given in their own words. Among the 
English amateurs may now be ranked Prince Albert, who, for 
the last year, bas bad a pair of alpacas at Windsor, one of 
which, from over-kindness, there is reason to appreheDd, died 
about six weeks ago ； and its fleece, weighing sixteen pounds, 
we are given to understand, is about to be manufactured, at 
Bradford, into dresses for the special wearing of her Majesty. 
Among the English breeders is the Earl of Derby, who is 
believed to be the largest proprietor of Andes sheep in the 
kingdom, but who has fallen into tbe great error of crossing the 
alpaca with the llama, and besides, keeps these Alpine animals 
in close parks and menageries, instead of allowing them a 
mountain range, and stationing them in a congenial clime. 
Mr. Walton hits his lordship rather bard, and we think de- 
servedly too ； for no man has had so fair an opportunity of 
conferring a great and permanent boon upon his country as the 
Earl of Derby, one of the earliest possessors of alpacas at a 
cheap rate, if he had only treated that interesting animal as 
farming stock, and not as a mere object of natural history. 

We could not render that justice to this important subject 
which our incliDalions prompt us to do, by entering into de 
tails, but there is one part of it, viz., the applicability of the 
alpaca to our soil and circumstances, upon which it is but fair 
that the author should speak for himself. 

" From the experimeuts already made, Dot only in tbe British 
isles, but also in several parts ofEurope, we are now sufficiently 
well acquainted with the properties of the tame species of 
Andes sheep, to feel assured that they are hardy animals, and 
easily fed. From unquestionable authority, we also Imow that 
they wertf found in the highest degree useftil by a race of 
secluded mountaineers, engaged in the peaceful occupations of 
pastoral and agricultural life， and who without them scarcely 
could have existed. Of the two kinds, the alpaca, as before 
stated, is evidently the most valuable ； as, besides furnishing a 
wholesome and nutritious food, it yields a fine and glossy wool, 
which might easily be made the staple commodity of a new 
manufacture, and by thus opening another source of trade, help 
to remove that pressure which bears so heavily upon various 
classes in the community. 

" By tjrials commenced more than twenty-five years ago, il is 
equall}' placed beyond doubt that ibis animal may, without any 
great difficulty, be naturalized among us, and made to pro- 
pagate ； aud every day the facilities and the efficacy of the 
scheme to adopt it, become more apparent. The hardy nature 
and contented disposition of the alpaca, cause it to adapt itself 
to almost any soil or situation, provided the heat is not oppres- 
sive, and the air pure. The best proof of its hardiness is its 
power to endure cold, damp, hunger, and thirst, vicissitudes to 
which it is constantly exposed on its native mountains ； while 
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its gentle aud docile qualities arc evinced in its general habits 
of affection towards its keeper. 

" No animal in the creation is less affected by tbc changes of 
climate and food, nor is there any one to be found more easily 
domiciliated than this. It fares well while feeding below the 
snowy mantle which envelopes the summits, and for several 
montlis in the year clothes the sides of the Andes. As before 
shown, it ascends the rugged and rarely trodden mountain path 
with perfect safety, sometimes climbing the slippery crag in 
search of food, and at others instinctively seeking it on the 
heath, or in rocky dells shattered by the wintry storm ； at ibe 
same time that, when descending, it habituates itself to the wet 
and dreary ranges on the lowlands, so long as it is not exposed 
to the intense rays of the sun." 

" Many of our northern hills would try the constitution of 
any sheep, and yet there the weather is never so inclement or 
so variable as on the Cordilleras of Peru. With so many 
advantages, why then shall not the alpaca have an opportunity 
of competing with the black-faced sheej), the only breed that 
can exist in those wild and inhospitable lands ？ Of the two, 
the stranger would fare best on scanty and scattered food, at the 
same time affording to the owner a far better remuueration. 
Wlien ordinary sheep are removed from a cold to a warm 
climate, the wool becomes thin and coarse, until at length it 
degenerates into hair. This is the case with those taken from 
England to the West India Islands ； whereas the merinos con- 
veyed from Spain to Peru, and bred Upon the Andes slopes, 
yield a fleece which, when well dressed, is preferred by the 
manufacturer to that of the parent stock. 

" As regards the alpaca, we bring a lanigerous animal from a 
dreary and barren situation to one equally well suited to its 
habits, and at the same time infinitely healthier and better 
adapted for feeding. The result, therefore, could not fail to be 
favourable. The atmospheric changes in our climate can have 
little or no influence on an animal constitutionally hardy and so 
well coated ； and by the adoption of this stock we not ouly 
secure to ourselves a Dew raw material for our manufactures, 
but also an additional provision of butcher's meat. 

" If the animals take to the soil, and this, as before observed, 
they have done even in situations by no means well clyscn, an 
increased weight of both fleece and carcass must follow. An 
improvement in the quality of the wool may be equally looked 
for; it being abundantly proved that pasture has a greater 
influence on its fineness than climate. The staple, also, can- 
not fail to grow longer, if the animal has a regular supply of 
suitable food ； and, for reasons already explained, this is more 
readily met with on our mountains thau ou those of Peru, 
where the flocks are exposed to great privations. 

" In other respects, tbe alpaca would prove au economical 
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stock. It is freer from constitutioiial diseases than ordinary 
sheep, and less subject to those arising from repletion and 
exposure to rain ； neither are it9 young liable to those accidents 
which befall the lamb. The moUiers are provident acid careful 
nurses ； nor do the young ones require any aid to enable them 
to suck. Except at the rutting season, these animals stand in 
need of no extra attentioD ； neither are they predisposed to take 
cold. In this respect^ the alpaca is pre-eminently favoured by 
nature. Its skin is thick and hard, and, being covered with an 
impervious coat, it is not injured by moisture. Snows and 
storms never affect these animals. Unhurt they pass through 
the utmost rigour of the elements, and hence the precautions 
adopted by our shepherds on some bleak localities, with them 
irould be superfluous. 

" Another remarkable feature in the alpaca is, that it does 
sot often transpire ； for which reason, and its peculiarly cleanly 
habits, the fleece does not require washing before it is taken 
from the back. Although often confined to regions, where 
4 Snow, piled on snow, each mass appears 
The gather'd winter of a thousand years/ 

the alpaca is not subject to catarrhs, or to those disorders which 
disable the limbs. The chest being guarded by a callosity, or 
cushion, which comes in contact with the ground while the 
animal reposes, tbe vital parts are not injured should the flock 
be obliged to pass the night in a damp or unsheltered situation. 
Besides being free from the diseases incidental to common 
sheep, the alpaca is less exposed to what are called * outward 
accidents. 9 The facility with which this animal escapes from 
the fatal consequences of a snow-storm, is a valuable property. 
One shudders at reading the graphic description, given by the 
Ettrick Shepherd, of those sudden and awful calamities which 
have so often overtaken the farmer in tbe Scotch Highlands, 
when 

• The feathery clouds, condensed and furl'd 
In columns swept the quaking glen ； 
Destruction down the vale was hurl'd 
O'er bleating flocks and wondering men.' 

" I know not whether, in our hemisphere, the winters have 
become more severe than in ancient times ； but since the well- 
known 6 Thirteen Days' Drift,, supposed to have taken place 
in the year 1660, at which period so large a portion of the 
Sculcb flocks was destroyed, and so many persons perished, it 
is a fact that we have had no less than thirty-six inclement 
seasons, during which the losses among sheep were incalculable. 
Nor have these misfortunes been confined to Scotland. The 
fall of snow, which occurred towards the close of February 
1807, was so heavy in England, that in exposed situations the 
herds aucl flocks extensively suffered. Of the large number of 
sheep, on that occasion, overwhelmed in tbe Borough Fen， 
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near Stamford, only 600 could be dag out alive, the rest being 
completely buried in the snow. Upwards of 2000 perished on 
Romnej Marsh, and the desolation equally spread to other 
places. 

" In our islands, sheep are sometimes smothered by the 
snow falling down upon them from tbe hills, or perish in an 
accumulation of drift. Frequently they have not the courage, 
or the strength, to extricate themselves ； but from bis greater 
size, boldness, and activity, the alpaca is better able to contend 
with the storm. In their own country, these animals hare an 
unerring foresight of approaching danger, and, collecting their 
young around them, seek the best shelter which the locality 
affords. After a tempest seldom is one missing, although they 
are, as it were, left to themselves, and the country bare of 
trees. Nothing can be more interesting than to see a flock of 
Andes sheep overtaken by a storm, and crossing a valley, with 
the drift reaching to their very backs. Raising their heads in 
a bold and majestic manner, the old males take the first line, 
and by pushing through the barrier, or jumping upon it when 
resistance is too great, succeed 'in opening or beating down the 
snow， so as to form a path for the weaker ones to follow." pp. 
48— 50; 55— 61. 

We are sorry that we have no room for furtlwr extracts; but* 
before closing this notice, we deem it our duty to state that, 
sensible of the importance of introducing the alpaca into 
Scotland, in 1841 the Highland and Agricultural Society offered 
their gold medal for the best treatise wriiten on the subject, 
which was awarded to Mr. Walton ； and this year, at the 
Glasgow cattle-show, which took place in the early part of last 
month, they announced premiums for the best pair born in the 
country, and the two best impoiled. The successful candidate 
was Mr. G. Stirling, of Craigbarnet Place, Lennoxtown, an 
extract from whose letter in reference to his little pet, two 
months old, and born on bis own estate, we have it in our 
power to subjoin. 

" August 12. 一 My chief reason for delaying to answer your 
letter was my wish to see what would take place at our High- 
land agricultural show, which took place at Glasgow. The 
great day of the exhibition was upon Thursday, tbe 8th instant, 
and certainly it was one of the most splendid shows of Jirst- 
rate stock, I believe, ever seen in Scotland ； but I need not 
dilate upon it, as you will see it fully reported in the news- 
papers. My alpacas, with the youngster, were the only ones 
exhibited. I'hey were much admired ； and indeed, latterly, they 
became the attractibn of the immense multitude congregated 
together in the show-ground. The young one was particularly- 
admired, and it was the wish of the Committee that its likeness 
should be taken, but the day was unfortunately wet and cold, 
and it being so young, I was afraid to allow it to remain, and- 
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sent it home. However, it is quite well and was nothing the 
worse for its journey to Glasgow, and its long confinement in 
the show-yard. Nottrithstanding the bad day, the number of 
spectators was immense ； and, so far as I heard, no accident 
happened." 



A Lecture on the late Improvements in Steam Navigation. 
By John O. Sargent. New York, Wiley and Putnam. 

This pamphlet appears at a striking moment before the public, 
for it gives us some idea of the treatment which distinguished 
mechanics receive at the hands of the beads of our different 
departments. Ericsson, a Swede, who had acquired in bis 
own country and in England considerable reputation for me- 
chanical contrivances, and whose name, connected with that of 
Braithwaite, had been favoarablj known, was the person who 
invenled the propeller to sapply the place of the paddle-wheel 
in steam-boats. It was composed of a series of spiral plates at- 
tached to the outside circumference of a short cylinder, which 
is supported by two or more winding or twisted spokes, differ- 
ing nom the Archimedean screw, which in a thread or spiral 
blade coiled round an axis. 

The propeller is placed at the stern of the vessel, and instead 
of revolving in a plane parallel to the keel, like the ordinary 
paddle-wheel, it moves in a plane at right angles on a shaft or 
axis parallel to the keel. The principle was suggested from 
Ericsson ，& observation, that all propulsion in nature is produced 
by oblique action ； il is thus that birds, 'insects, and fishes move 
throagh their respective elements. In all vessels^ having a 
Urge draft of water, the propeller acts entirely below the sur- 
face, and in vessels of a light draft it is only partially immersed. 
In war, a vessel thus prepared gives no warning to an enemy 
of her approach, for she is noiseless. She is protected in her 
motion from the missiles of the enemy, for her acting power is 
below the water ； in ordioary navigation, she can avail herself 
of her sails, a co-operation of which the paddle-wheel does not 
allow the ordinary steam-ship to avail itself. Ericsson, after 
various experiments, made a boat which excited no small 
interest qd the Thames : be invited the Board of Admiralty to 
take an excursion in tow of this boat. 

" Accordingly, the gorgeous and gilt Admiralty barge was 
ordered up to .the Somerset House, and the little steamer was 
lashed alongside. The barge contained Sir Charles Adam, 
•eoior lord of the Admiralty ； Sir William Symonds, chief con- 
Btractor of the British Navy ； Sir Edward Parry, the celebrated 
commander of the second North Pole Expedition ； Captain 
Besofort, the chief of the Topographical Department qf the 
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British Admiralty, and others of scientific and naval distinction. 
In the anticipation of a severe scrutiny from so distingaished a 
parsonage as the chief constructor of Ibe British navj, the in- 
ventor had carefully prepared plans of bis new mode of pTopnl* 
sion, which were spread on the damask cloth of the magnificent 
barge. To his utter astonishment, as we may well imc^ine, 
this scientific gentleman did not appear to take the slightest 
interest in his explanations. On the contrary, with those ex- 
pressive shniga of the shoulder, and shakes of the head, which 
convey so much to the bystander without absolutely com- 
mitting the actor, — with an occasional sly, mysterious, under- 
tone remark to his colleagues, — he indicated very plainly that 
though his humanity would not permit him to give a worthy 
man cause for so much unhappiness, yet tbat ' he could an if 
he would ， demonstrate by a single word the utter futility of 
the whole invention. 

" Mtean^rhile, the Httie steamer with her precious charge, 
proceieded at a steady progress of ten miles an hour, through 
the arches of the lofty Sonthwark and London bridges, towaads 
Limehouse, and the steam-engine manufactoiy of the Messrs. 
Seaward. Their lordships having landed and inspected the 
huge piles of ill-shaped cast iron, mis-denominated marine 
engines, intended for some of his Majesty-s steamers ； whh a 
look at their favourite propelling apparatus, the Morgan paddle- 
wheel, Ihey re-embarked and were safely returned to the Somer- 
set House, by the disregarded, noiseless and unseen propeller 
of the new steamer. 

"On parting, Sir Charles Adam, with a sympathizing air, 
shook the inventor cordially by tbe hand, and thanked htm for 
the trouble be had been at in showing him and his friends tins 
interesting experiment ； adding, that be feared be had pnt him* 
6elf to too great an expense and trouble on the occasion* Not- 
withstanding this somewhat ominous finale of tbe day's ex- 
cursion, Ericsson felt confident that their lordships could not 
fail to perceive the great importance of the invention. To bis 
surprise, however, a few days afterwards, a friend pat into his 
hands a letter written by Captain Bdaafort, at tbe suggestion; 
probably, of the Lords of the Admiralty ; in which that gentle^ 
man, who had himself witnessed the experimeDt^ expressed 
regret to state that their lordships had certainly been veiy much 
disappointed at its result Tbe reason for the disappointment 
was altogether inexplicable to the inventor: for tbe speed al* 
tained at this trial far exceeded any thing tbat liad ever been 
accomplished by any paddle-wheel steamer on bo small a softly 

" An accident soon relieved his astonishment, and explaiiied 
the mysterious givings-out of Sir William Symonds, alluded to 
in our notice of the excursion. The subject having been 
started at a dinner table when a friend of Ericsson was present^ 
Sir William ingeniously and ingenuously remarked, tbAt c even 



THB ITSAM IHIP PBOPBLLBR. 



if the propeller had. the power of propelHog a vessel, it would 
be found altogether lifeless in practice, because the power 
beiDg applied in the $iern it wonld be absolutely impomqle td 
make tne vewel steer. 9 It may not be obnous to every one 
how our naval philosopher derived his conclusion from his pre* 
mi«ea; but bis hearers doabtless readily acquiesced in tho 
oneolar propoBition, and weie much amused at the idea of 
utiderlakuig to steer a vessel when the power was applied in 
her stern. 

" Bat we mj well excuse the lords of the British Admitalt^ 
for exhibiting no iotaest in the invention, when we Tefltet that 
the engineering corps at the empiie were arrayed in opposition 
to it; allegtDg thai it waa constructed upon erroneoue princi- 
ple*, and full of pmsltcal defects, and regarding* ito failure aa 
loo certain to authorise any speculationfl eVeo of its suocess^ 
The plan was specully submitted lo many distingoithed en - 
gtnam» and was pubHoly diaciused in the aeieDiifie journak ； 
nd thmt was no one but the inventor who vefased to aOqaiesee 
in tfa» truth of ike munerouB demamlraliQns, pioving the vast 
Iom of meebtaical power ^vliich nrast otlcnd this proposed sub- 
stitute forthe old-fashioned paddle-wheel. 11 pp. 18— 17, 

Accordingly the invention was neglected in Eiqplaiid ; it wu 
taken up in America^ the irar steamer Princeton, of U»e United 
Stales^ was launched on the Delaware upon this principle, of 
which the following particulars ase well worlby- cooaidMra^ 
tion: 一 

" In the Princeton, tbe qrlinder of the propeller is eight feet 
in diameter, and twenty-six inches long; and the extreme^ 
diameter described by the bater edges of the spiral plater is 
fbvrteen feet* It is manufactured wholly of composition 
melal, the copper of the vessel, in connexion with the sea 
water, axctiiog a galvanic action which corrodes iron and 
renders it inapplicable far this fwrpote. 

" The steam macbinery of the PrineetoD is quite as worthy of 
obeerv&lion as her propeller. It is evidently not enough, in a 
ship of war, that the propeller alone should be placed below 
the water line ； it is indispensable that the whole raachk 
tbonld be placed oat of the reach of shot The ordinary bU 
engine is too bulky to admit of this location, and Capi 
Erictaon has invented and coostfucted an engine upon a novel 
principle, by which he has been able to effect this most de* 
flimble object Any one, of skill or knowledge in mechanics, 
will be iattantly struck by tbit beautifel eapne as the most 
mnaikahle isaluie in ,the"ip ； in view of the vast power tbit* 
it embodies id so smM m oomptsa, and the perfect sywrnetr^ 
ml ex<yni«te propotlioBg of ali 'Hs: Workings parts. It btm beeoi 
ptmated ia Eiq^imd, and in tbift countrjr, by Caplain Esiossooy: 
under the name of the semi -cylindrical sttasaMengioe. It 
diflbci fro 纖 other engtnM;in thToaiiBtnKdon'aiid operation of 
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its working cylinders. In the place of complete cylinders, 
semi-cylinders are employed ； the pistons of which, instead of 
being circular, and traversing from end to end of the cylinder, 
consist of parallelograms, having a radial or vibrating move- 
ment, similar to that of a pendulum, the centre of motion be- 
ing ihe centre of these semi-cylinders. The semi-cylinders 
are placed longitudinally in the very bottom of the vessel, and 
parallel to the line of keel. Motion is given to the propeller- 
shaft by means of short connecting rods, attached to vibrating 
crank levers on the axes of the vibrating pistons ； and the latter 
are made to reciprocate by the admission of steam, alternately, 
on opposite sides, as in ordinary engines. 

" This semi-cylindrical engine of Ericsson marks an epoch 
in the history of steam-engines. It is so compact that it occu- 
pies only one-eighth of the bulk of the British marine engine of 
corresponding power, and is less than one-half the weight. By 
a peculiar construction, the moving parts have been rendered so 
extremely light, that the quantity of matter to be kept in motion 
is hardly one-sixth that of the engine to which I have alluded. 
This lightness and simplicity of arrangement enable Ericsson 
to give a direct movement to the propeller-shaft, without the 
intervention of cog-wheels and other gear for multiplying the 
speed, resorted to in the Great Britain steam-ship, and indis- 
pensable in all steamers propelled by the Archimedean screw. 
The engines of the Great Britain, owing to their cumbrous 
nature, must be worked at a speed only one-fourth that of the 
screw 一 that is, the screw will perform four revolutions to one 
of the engine. 

" The next peculiarity to be noticed in the Princeton is the 
absence of the ordinary tall smoke pipe, employed to produce 
the draft for keeping up combustion in the furnaces of the 
boilers. The smoke-pipe has hitherto formed an insuperable 
objection to a steamer as a ship of war ； for the moment that 
it is carried away, the efficiency of the engines ceases from 
want of steam. The draft in the boilers of the Princeton is 
promoted by means of blowers placed in the bottom of the 
vessel, and is quite independent of the height of the smoke- 
pipe, which is only carried about five feet above the deck of 
the ship. If this inconsiderable projection should become 
partially deranged by a shot, the draft kept up by the blowers 
will continue as efficient as before. 

"It is not out of place here to observe, that Ericsson was 
the first to apply to marine engines centrifugal blowers, now so 
common in this country in all boilers using anthracite coal. In 
the year 1831 he applied such a blower, worked by a separate 
smaU sleam-engine, to the steam-packet Corsair, of one hundred 
and twenty horse power, plying between Liverpool and Bel- 
&st," pp. 38—41. 

A very ingenious account is then given of Ericsson ，& caloric 
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engine, founded upon the theory that heat as an agent exerts 
mechanical force, but undergoes no change. This has led him to 
the construction of an engine worked by atmospheric air, which 
returns the heat at each stroke of the piston, and uses it over, 
and over again. To this subject we may again have an oppois 
tunily of reverting. 



PATENTS. 
No. II. 

PAPERS ON THE PATENT LAWS AND INVENTIONS OF GREAT 
BRITAIN, AND ALL FOREIGN COUNTRIES, GRANTING THE 
PRIVILEGES OF A BBEVBT. 

COMMUNICATBD BY Mb. ALBXANDBB PrINCB. 

OFHCE TOE PATENTS, 14, LINCOLN'S INK FIELDS. 

The especial conditions under which inventors receive the pri- 
vileges of a brevet in France, and other foreign states, differ 
greatly firom those which govern the patent grants of our own 
country, and the points of difference between them are seriously 
important to the interests and the security of inventors, of what- 
ever country, who seek to establish their discoveries under the 
protection of a privilege in any state foreign to their own. 
These differences taken generally, are strikingly remarkable; 一 
they are at variance as well in the spirit of their intention, their 
bearing and application to the subject, their practical working, 
and their results ； and it may be fairly said, that in a very con- 
siderable degree they influentiallj direct and govern the progress 
of invention itself. 

It is in this feeling, and with this view of the subject, that we 
shall bere direct the attentioD of inventors of all countries to 
the Patent Laws, their workings, and their progress in each ； 
and as the most recent legislative measure on the matter, and 
that which certainly presents, on the whole, the most perfect 
and wholesome coae of regulations, we shall commeuce our 
series with the new law of France on the subject of patents of 
inventions, which, after a long and protracted discussion in the 
French Chambers, received the final sanction of the legislature 
by passing the Chamber of Peers in June of the present year, 
and was promulgated or published on the 8th July. Its oper- 
ation commences at the expiration of three months from that 
date. 

A rapid analysis or digest of this new law, will probably be 
satisfactory to inventors and practical men connected with sci- 
entific inveutioD. We shall therefore give this in the first in- 
stance, and in our succeeding paper give a close translation of 
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fbe official publicatieki at full length, afterwArds entering upon 
the necessary disquisition thereon. 

The leading and most itnportant features of the new law are 
as follows: 一 A brevet is now to be obtained for five years, at a 
cbst of 500 francfi ； for ten years, for 1,000 francs ； for fifteen 
years, for 1,500 francs. Such fees are paid by annuities or yeariy 
instalments of 100 francs for each year of the duration of the 
brevet ； the non-payment of any one of such instalments in- 
volving the positive forfeiture of the right. The mode of appli- 
cation for the brevet is described, and a statement of tbe docu- 
ments required of tbe inventor to support his application. 
Instructions are given regarding tbe precise Dature and descrip- 
tion of such documents, tbe mode of drawing them up, and the 
necesisary observances lo be made in their preparation. The 



tion. The brevet takes its date from the day on which the 
documents are depoeiied. On the enrolment of tbe application, 
tbe documents are forwarded under the seal of the inventor to 
the minister, who opens and enrols the same in his department, 
in tbe order of date in which they are presented. At the ex- 
piration of each three months, a list of all brevets granted daring 
that period is published by official authority. The natural 
duration of a grant cannot be extended, but by a special law 
passed for that particular case. At anytime during the term of 
a patent, the inventor may make additions or improvements on 
his invention, at a cost of 20 francs. 

If the holders of a brevet, or any person holding a license 
iinddr tbeni, take a brevet of improvement on the original in- 
vention, all licences have the benefit of the brevet of improve- 
ment. • An inventor having an improvement or addition to 
his original brevet, may obtain an original brevet for such 
improvement for five, ten, or fifteen years, paying the full fees. 
None except the holder of a brevet, can obtain a new breret for 
hn improvement on the original within twelve ttontlis. Any 
other person may apply for a brevet of improvement, by depo- 
siting a descriplioti thereof, under seal, with the minister. At 
ihe expiration of twelve months, the description is opened, and 
the brevet delivered, unless the original inventor has, during 
the same period, made a similar application, in which case be 
is entiUedf to the preference, and receives the new brevet. If a 
brevet is found to interfere with an invention already existing, 
such new brevet cannot foe used without the consent of the 
original inventor. The original inventor cannot, on his part, 
use tbe subject matter of tbe new brevet. All transfer of rights 
under a brevet must be made by a notarial act, and that after 
full payment of the fees. Persons holding licence under a 
brevet participate fully in the benefits of all brevets of improve- 
ments on the original ； and, reciprocally, brevets of improvement 
obtained by those who hold licences are for the joint benefit of 
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the original and the licensee. Pertons interested in any bwtet 
of improrement ntay obtain a copy of it at a cost of twenty 
francs. The specificatiotis and drawings of all brevets are in 
tbe custody of the minister until the expiration of the term for 
which they are granted, after which they are open to the 
pobfic, without fees, and copies maj be obtained at theit 
own cost No discovery or invention shall be deemed n^w, 
of Trbich, before the date of the application for a brevet in 
France, sufficient publication ba« oeen made to enable otheri 
to put it itito execution. A breret ift forfeited if its annual 
pajments are not made before the commencement of each 
year of its term ； if the inyeDtion be not put in operation in 
France within two years from the date of the breret ; ojr it 
its operation shall cease daring Wvo conseciitive years, unless 
sufficient jBstificaiion be giren for such inaction and delay. 
Proceedings for the repeal or forfeiture of a brevet may bd 
sastained by any person having an interest in. such proceedings 
and all such proceedings to be brought before the civil tri- 
bunals. If tbe subject of the brevet be either not new, ot be 
not of practical character, the minister can take the necessary 
proceedings to procure its annulment or forfeiture. Infringe- 
ment on the rights of a brevet incurs a forfeiture of from 100 
to 2000 fraocs. Repetition of the offence of infringement 
subjects the party to the puuishment of imprisonment, in addi- 
tion to the fine. Workmen infringing, or coniideutial servants 
of tbe inventor's establishment aiding them iu the offence, are 
also punishable by imprisonment. Or if tbe party infringing 
is aided in the offence by such workman or confidential serrant^ 
the owners of a brevet may obtain an order from the presi- 
dent of the tribiinal for the co-operation of the officers of the 
court in designating the offence, and proving the infringemeiit. 
After die payment of the second instalment, the descriptioas 
alid drafrings tire published ； and at the commencement of 
each year, a list of brevets granted during tbe current period. 
These deecriptioos and drawings are collected and deposited at 
the secretar/s office of the prefecture of police in each de* 
jMUlBieot of France, and open to inspection. 

The rights of foreigners, established by the new la*, are 
iinportant — JL Foreigners maj obtain brevets of invention" in 
SVatice^ voider tbe forms and conditions defined by the ne# law« 
2. The authot of an invention or discovery already patented itl 
a foreign countiy may obtain a brevet in France, the term of snch 
brevet being limited to that of tbe foreign patent cm which it is 
founded. Btevets are forfeited, 1. If the invention be not new, 
or be any pharmaceutical composition, or secret remedy whatr 
ever, or contain tiny plan or seheme of finance. *2. If tbe 
invention consists ouly of methods or discoveries of theoretical 
matters, of which tbe practical application is not carried oMt 
and described. 8. If the title under \4 hich the breTet is 
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obtained fraudulently set forth any object other than thai 
which is truly the object of the invention. 4. If the description 
given by the inventor be' insufficient to explain the practical 
modes of putting his invention into operation, or.does not set 
forth the inventor's mode of doing this, completely and in good 
faith. 5. If the brevet has been obtained for improvements 
not having distinct relationship with the original breret 

The new law comes into operation in three months after its 
promulgation or publication ； this being dated the 5th July last, 
fixes the commencement of its operation the 5th October of the 
present year. From that date, all preyious laws on the subject 
of inventions and discoveries are repealed ； but all brevets 
in preseut operation retain their rignts during the term for 
which they are granted. All legal proceedings already com* 
menced before the 5ih of July must be continued as under the 
old law; but all such proceedings taken subsequently, shall 
proceed by the regulations of the new law, although the subject 
matter of such proceedings shall relate to brevets of anterior 
date. 



Specification of the Patent granted to Samuel Dobree, of 
Putney, in the county of Surrey, Gent "for " certain Im- 
provements in the manufacture of Fuel^ Sealed February 
17, 1844. 

To all to whom these presents shall come, &c" &c. 一 1 declare 
the said invention to consist in a new and peculiar mode of 
heating & mixture of coal-dasty breeze, cinders, or other mat- 
ter of similar nature, with pitch or other bituminous substance; 
such heating being performed by means of the following ap- 
paratus. I provide a vessel of iron or other metal, such ves- 
sel being in its conformation and mode of construction capable 
of containing steam of high pressure. This vessel is sur- 
rounded by an outer vessel forming what is generally called 
a steam jacket, and this also must be capable of bearing high 
pressure steam, and both the inner and outer vessels must be 
provided with safety valves, and be formed with a man-hole 
at the top, and also another man-hole at the bottom ； and sach 
man-boles must have close covers. I provide a steam cock to 
the outer vessel or steam jacket, by which high pressure 
steam may be admitted from a suitable boiler, and 1 form a 
communication between the outer vessel or steam jacket and 
the inner vessel, by means of a cock opening into the latter 
from the former, which may be opened at pleasure. The outer 
▼essel is provided with a discharge cock at its lower end or 
side for the purpose of taking off the condensed water of the 
steam. 

The opeiaiion of the invention I describe in manner follow- 
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ing : that is to say, 1 take the dust of coal of any description, 
or breeze, or cinders, or other matter of similar nature, and I 
mix such dn8t or matter with pitch, or other bitumiDous sub* 
stance, in the following proportions, or in such proportions as 
the combustible character of the dust of coal, breeze, or cin- 
ders, and of the pitch or bituminous substance may be found 
to render necessary to form a compound possessing the best 
combustible qualities. In general, I find the following propor- 
tions of such ingredients to be fitting for the purpose, and usefbl 
in practice. I take for steam fuel, from seven eighth parts to 
eleven twelfth parts of coal in dust, and this I mix intimately 
with pitch powdered finely, or other bituminous matter, in the 
proportion of from one eighth part to one twelfth part, and 
I make as perfect a mechanical mixture of these materials as 
possible. 

I generate high -pressure steam of a pressure equal to about 
sixty pounds on the square inch, in the boiler connected with 
the apparatus, and opening the cock of commnnication between 
such boiler and the outer vessel or steam jacket, I admit such 
steam of high pressure thereto. The outer vessel or steam 
jacket being thus supplied with higb-pressure steam, the inner 
vessel being closed, becomes thereby heated. The mixture of 
ingredients above described is then thrown into the inner 
▼essel, and the man-hole closed down. Slightly damping the 
mixture will facilitate the heating. I then open the cock of 
communication between the inner and outer vessels, and so 
admit high-pressure steam to pass from the outer into the inner 
▼essel, and I allow such steam to pass until a pressure of about 
six pounds to the square inch is obtained in the inner vessel. 
The cock of communication between the inner and the outer 
▼essel is then shut off, and the steam contained in the inner 
vessel is allowed to escape freely. The substances composing 
the mixture will then be found to be heated, the pitch or bitu- 
minous matter melted or softened, and the entire mass of the 
ingredients bo amalgamated with each other that the compound 
can be formed into small blocks, or portions, by pressure in 
moulds of such figure as it may be found expedient to give to 
rach blocks or portions, in order to fit them for convenient 
application to the purposes of fuel. The said blocks or forms 
so produced as above described, most then be placed in a hot 
closet until the moisture they may still retain shall be eva- 
pomed and dried off, when it is fit for use. 

【 declare that I claim, as the said invention, the process of 



portions, by high-pressure steam generally, but more particu- 
larly in a double vessel of such general form and construction, 
and of such subordinate arrangements, as herein above de- 
scribed, and the conducting and aiding such process by the 
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licatioa to it of high-pressure steam ； the particular geome- 
al form or figure of such vessels being such as be 

jid saitable to the dae performance of the said process, and 

coaveoieiit of conslruction in practice. 

In witness whereof, &c. 

Enrolled Aug. 17/A, 1844. Samuel Dobree. 



Specification drawn by Mr. Alexander Prince, 
14, Lincoln's Inn Fields. 



REGISTRATION OF DESIGNS FOR ARTICLES OF 

UTILITY. 

Under the Act 6 & 7 Vict cap. 5. 



A new Fire-escape. By John Leach, Millwright, of 
Sheemess, Kent. 

This extremely beautiful invention is a fire-escape, or fire' 
ladder, bearing the invaluable character of a self-actwg ma- 
chine, which insures to the inmates of a dwelling-house on fire 
ample means of escape in cases where external communication is 
cut off or impeded, and thus, by its self-action, places .them in 
complete independence of casual assistance from without 
The most remarkable features of the contrivance are its rapid 
facility of application, and its almost instantaneoas aatomatic 
or self-aiTangement of parts. These points, considered to- 
gether go far to remove the indistinct dread we have of being 
unprepared with the means of escape at the moment of need; 
it certainly affords a confident feeling of security, inasmuch as 
we may retire to rest with the assurance that a powerful appa- 
ratus of safety is always at hand, and under our own positive 
control. 

Description of the Engraving. 

The figure 1, represents the machine in profile, or side eleva* 
lion^with a portion of the front wall and window of the dwelling- 
house to which its application is made, aaa shews the front 
wall ； B， the coping of its parapet ； c, the sill and lower portion 
of one of the upper windows, to which the machine is fixed. 
ddd are the sides of a smsdl closet or box, constructed 
either of wood or metal, in which the machine is at all Umes 
placed and kept ready for use. F is ( ite lid or door ； o is an 
iron bar, hung by its lower extremity on a joint-pin, g 9 aud af 
its upper extremity carrying an attached chain, Hi; to tbe 
end i of the chain is hung the bar j， and at k this is attached 
to the bar l, by a joiDl-pin. At M, two check plates forl&i a 
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joint on which is htiog Ta bar, L*， riinilar to the bfer t. At M,, 
which is the extremity of the bar l，， another joiiH-prece carries 
ibe bar x*, sitnilar to l* and l ； and a series of snch'bars thus 




jointed is continued to any length that the height of the 
dwelling-house or building may require. At I, the upper ex- 
tremity of the upper tar L, there is jointed a bar n ; at its 
other extremity, s is a Jointed piece which connects it with a 
second bar,N*. At p, the t>ar N* is attached, by a joint similar to 
that at M, to a third bar, N*. At p^, a similar joint connects the 
bar w* withjthe bar N 4 ； and this series of bars, thus jointed, is 
continued to tbe same extent of the first series of bars L, l，， l § , 
&c. Q, Q*, Q* are short bars attached to both the above- 
men tioned series of bare, t， L s , L% and n, n 1 , n § , by one extre- 
mity, by a joint-pin at R; by the other extremity, by a joint- 
pin at s. T is a shorter bar, hanging freely on a joint-pin to 
tbe bar l 詹, its purpose being to act as a prop to hold the series 
of bars l， l\ l , clear of the wall aa ； and at convenient inter- 
vals in the length of this series of bars, there is placed a prop 
similar to T, each succeeding prop being longer than its pre- 
ceding one in the series, in order lhat the lower portions of the 
tnachine may slope gradually fTom the front of the wall. 
A second set of the first of these series of bars is made, and 
iron plates are fixed transversely and between the two series, 
as the rounds or steps of a ladder, and thus forming the fire- 
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escape, or a ladder of safe descent ； the second or smaller 
series of bars, n, n'， n 3 , n 4 ， forming its side-rails. The ladder 
thus composed, and attached by its upper extremity to the 
closet e at g, as described, is simply thrown forward over the 
sill of the window, and its lower end falls to the ground, un- 
folding itself as it descends by the weight of the parts and the 
action of their joints ； and also by a simultaneous action 
throwing forward its side or band rail, and propping itself at a 
suitable distance from the wall or front of the building, ff is 
the door of the closet above described, hinged to it at ff、 
At yy are coils of rope or chains, by which to sling and to 
lower down articles of value, or to assist persons descending 
by the ladder, x in figure 1, shews the floor of the apartment 
to the window of which the fire-escape is fixed, and kept 
ready for use. Figure 2, is a separate view of the machine as 
it appears when it is folded up and placed in the closet e, as 
described. Figure 3 9 is a front view of the portions of the 
machine as shewn in the figure 2 ； both sides of the safety- 
ladder appear. In the figures 1 , 2, and 3, the same parts of 
the machine are respectively marked with the same letters of re- 
ference. The scale of general dimensions and strength of parts 
naturally varies, both being, of necessity, accommodated to 
the height and circumstances of the building to which it is 
applied. 



A Metallic Safety Lucifer Match Box.— By William Wright, 
of Great Queen Street, Lincoln's Inn Fields. 

This design, although one of minor character as regards its 
mechanical features, yet possesses considerable merit on the 
score of iU presenting one of those numberless useful products 
of ingenuity, which, however unpretending in themselves in- 
dividually, do yet, in the aggregate, minister so powerfully to 
our comforts, as reiedly to become individually indispensable to 
us. If we regard the instantaneous light-box of our day, with 
reference to the rude process by which alone we obtained light, 
even so lately as thirty years ago, a little philosophical con- 
sideration will allow the humble match-box its claim to a place 
in the ranks of scientific inventions. The object of this in- 
ventor has been to make a lucifer match-box, of perfect security 
as against the not unfreqaent accidental ignition of its entire 
conlents, a circumstance involving considerable danger ； and 
rendering it more unerring and effective in its simple operation. 
The first point is obtained by constructing the box. itself alto- 
gether of metal ； and the second, by providing a plane of rough 
metal, of proper construction, on which to ignite the match, 
instead of the slight and imperfect sanded paper of common use. 
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The engraving represents perspective views of the apparatus, 
drawn to a scale of about one-^tbird of the full size adopted in 
practical use. The figure 1, represents the box opened, show- 




ing its interior. The figure 2, represents the box when 
closed, showing its exterior appearance. The box is made of 
wrought iron ； it has its lid a hinged on one of its longer sides, 
and closes by a snap spring b， on the opposite side. The lucifer 
matches are deposited in the interior of the box, and on the back 
of the body, at c, a small float file is fixed, upon which, in use, 
the match is ignited by friction in the usual manner. The 
figure 3, represents a sectional view of a portion of the front 
side of the box, showing the spring fastening B. 



A new Chimney Cowl, by Robert Stbdall, of Greenwich, Kent 

The peculiarity of the arrangement of parts, and the construc- 
tion of this Chimney Cowl, is important ； it consists firstly, in 
that it preseuU do obstruction to the passage and action of the 
sweeping brush used to cleanse the chimney, and so obviates 
the necessity there exists with other cowls for a separate sweep- 
ing brash of peculiar form for their cleansing, and involving a 
distinct operation, which is frequently of very difficult character. 
Secondly, in thai its construction gives it an interna] passage, 
presenting no projecting parts, on which any such deposit of 
soot can take place, as may obstruct or lessen the free draught 
of the cbimney. 

In tha engraving, the figure 1 is a perspective view of the 
cowl, and figure 2, a view in plan, having the top or upper plate 
removed, a is a pipe or' conduit of metal, the lower end of 
which has a flanch, B, by which the cowl is connected with, or 
fixed upon the top of the chimney shaft. To the upper extre- 
Hiity of the pipe a horizontal plate, c c, is fixed ； and from 
the sides of this there proceed four vertical plates, d, b, f, g ; 
these are so disposed as to leave the vertical openings or pas- 
sages H, i, K, L for the admission of the wind to the cowl, and 
its egress with the smoke rising into the cowl from the chimney 
shaft, through the corresponding and opposite vertical openings. 
To the upper extremities of the vertical plates d, e, f, g, there 
i» fixed the horizontal plate or wind-guard M, closing the hori- 
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zoatal opemi^ fimmd by ibe rmUcA pMm ; «n^， eqod . in- 
tervals or dutenees from each other, on the outer ride only^ o^ 
the vertical plates, fixed narrow horizontal ledgea or plates* 





n, o, the outer edges of which have the same ptojieotion as the 
outer edges of the upper plate M ； the vertical plates d, b 9 p, a 
are placed in the rbomboidal figure indicated by the figure 2, 
and the upper plate m， with the xmrrow outer horizontal plates 
N, o, take the same arraugemeiBt and disposiiion. The force 
and rapid action of thig oowl is produced by the obliquity of 
the vertical plates, and tbe directipg influeoDe of tb^ horizontal 
plates n. o. 



A Ventilator far Public Buildings and Private DwMing$ y bf 
William Hill, Organ ^uilder 9 of Tottenham Court 
Road, London. 



Thi» inveDtion conaisU in a very in 
inexpensive nrraogement for tbe pur 
composed pf two sets of compound : 
act sdtemately by tbe agency of a sin 
by one mw. The machine is pla 

able part- of the building to be veniil ， „ i 「—― 

able, removed from one.pUce to aaotber 1 as the occasion for 
Us operation may require^ Its aetioii' is, as it were, to Beize and 
drive off a vitiated atncwpjieFe, while a supply of pure air is al* 
lowed to enier» /rom (he best sources iof BlipfAj the looalhy.and- 



Qioaaand compacatiTeljr 
08 of ventilation, and is 
i\owB 9 which are made to 
ie wincb^ to be worked: 
I in any conFenieiit or suit* 
or, beingfiasily port* 
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ieral ciiciioistances of the btulding to be ventilated may ai^ 




In the drawing, figure 1 represents a longitudinal and vertical 
section of the case or vessel containing the machinery. Figure 
2 represents a vertical and transverse section of the same. 

The cavity or inclosure of this case is marked a A a in both 
the figures. A doable arrangement of bellows is constructed 
ou the general and well-known principle of the blowing appara- 
tus of organs and similar machines, b represents one of the ar- 
rangements, and c the other ； each consists of a bellows of a 
single action or chamber, that is to say, of two flaps, respectively 
marked D and e ； d being the moveable face of the chamber, 
and e its fixed face, f f f are stops, which hold the fixed face 
b. The same letters of reference being placed respectively on 
the same parts, the action of the machine will be understood bv 
reference to the transverse section at figure 2, together with 
the figure 1. 

In the figure 2, the under face of each bellows has apertures 
for the inspiration of air, x x, &c.， and the tipper face of each 
has corresponding apertures for its exit ； each aperture havipg 
a flat valve, z, opening upwards. TWb air is drawn through 
the under face by the apertures x d?, and is driven out by the 
apertures, y y, &c. Air passages or conduits marked o 9 carry 
tne air so discharged, and deliver it to a main air trunk or chim- 
ney, H. The two sets of bellows arc actuated alternately by 
the system of levers sb^wn in figures 1* and 2 at I and and 
working by the winch at L. 

Registration dh^wn by Mr. Alexander Priucc, 
14, Lincolii'd Inn Ileitis. 



Hardinrfs New Patent Gun. 

Mr. BUfr^ingf gun maker, Gyeat Queen . Street, Lipcoln's Inn^ 
has p«4ef)^ed a gmi fpy, apor^iug a^d military purposes, in which 
by a peculiar modification the power is very greatly increased: 
the powider in.Uie p^e^ gun is ignited backwards, and being 
thus coniplet^ly cpn^x^d) exerts a far greater power thw 
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when fired in the ordinary way. A gun on this principle will, 
at 40 yards, drive shot through 72 sheets of brown paper, wfatte 
40 sheets are regarded as the standard test of strength by the 



tages: a greatly increased quickness of firing, almost as marked 
over the present gun as between the percussion cap and the 
old flint and steel. Mr. Harding has adopted a new primer, 
which resting nearly direct upon the barrel removes a great 
fault of the present cap, the constant fracture of the nipple, 
from the continued percussion to which it is necessarily submit- 
ted, while the loading appears even more easy. We hope in 
our next niimber to lay before our readers the drawings of this 
important invention. 



The patent Elastic Royal Albert Cramt, and Johnson's Flexible 

Hat. 

These are two improvements upon the wearing apparel of the 
day which well deserve public approval. No part of the dress 
is of more importance to the healthy state of the human eco- 



more dangerous than the tightly pressing cravat which is now 
nearly abandoned by all sensible people. The manner in which 
the throat was encompassed by stocks and folds of linen pre- 
vented the due return of blood from the head, the consequence 
of which was, in many instances, not only giddiness, and im- 
paired faculties, but even death. Those who remember the 
military costume a few years since, cannot be surprised at the 
frequent sudden deaths which took place after long contiuued 
parades. 



The example of Lord Byron cannot be followed in this 
countiy, for such is our climate, that were a simple riband 
only worn, affections of the throat and glands, to which young 
people more especially are liable, would become very prevalent 
It therefore is necessary, that something should be adopted 
possessing sufficient warmth, pliability, and lightness : all these 
the Albert Stock possesses. The frame of diis useful cravat 
consists of two wires ； they form the edges at the top and the 
bottom ； these are united at the back by a spring, and when co- 
vered with a cool and light material, present a stock which, for 
comfort and for health, surpasses any thing we have yet seen: 
there is no pressure upon the tbroat» no restraint upon the free 
and easy motion of the head ； in appearance it is elegant and 
tasteful. We are fully persuaded that those who have once 
been accustomed to the use of this elastic stock, will not ex- 
change it for any thing that has yet been worn. 

Jobnson^s patent elastic hat is another of those comfortable 
and useful arrangements which materially add to personal en- 
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joyment ； there is no pressure upon the head, and the accumu- 
lation of perspiration and the condensation of the exudation are 
prevented. Its constraction is peculiar, and it is speedily- 
adapted to the form of the head, which'' it always retains. 
This is an improvement upon the hate now worn which well 
deserves the general patronage. 



BOILERS POK STEAM ENGINB8. 

M. Bevenot, a French chemist, has demonstrated, by a series 
of experiments, that be can prevent the fonnation of Uie calca- 
reous and ferruginous crust which steam engenders upon the 
boilers of engines. His plans have met with the approbation 
of Brunei, of Cubitt, and of some of the first engineers. 

THE SCIENTIFIC AMUSEMENTS OF LONDON. 
By Zeta. 

In every age of the world, and among all people, we find pro- 
vision made for relaxation from the severer duties of life. Under 
the head of amusement, we might class an infinite number of 
customs and institutions, the chief feature, and indeed main 
essence of which is, that they embody in them a change from 
the common routine of things about us. Not any qf these 
means of recreation contain in themselves the power of amusing, 
the power, that is, of irresistibly leading us to seek them out 
and seize on them, whenever we feel a need of or a wish for 
such a stimulus. They are in fact business or pleasure, accord- 
ing as we take them, or according to circumstances. This 
point is not badly illustrated by an incident, which is said to 
have occurred to some of our East India Company's officers ； 
they are reported to have invited several persons of distinction 
in China to witness the gaieties of one of their balls ； and, as a 
matter of course, they could not fail to ask their visitors their 
opinion of dancing. In all innocence, the Chinese replied in 
some such terms as these : " dancing is certainly very interest- 
ing and pleasing ； but it must be very fatiguing ； and we wonder 
that you do not get your servants to do it fat you" But the 
moment a thing is done of necessity, that moment it ceases to 
be amusement; it must be a free and voluntary act, and with 
this condition, no matter how much labour it involves, no 
matter how much difficulty it presents, it is amusement. The 
artizan, who, after a week of toil, denies himself the privileged 
seventh day's rest, and imposes on himself the fatigue of 
dragging, some two or three children perhaps, in their little 
cart, along a hot and dusty road to some suburban resort, de- 
rives as much pleasure from this labour, as bis more wealthy 
vol. i. 一 N. s. Q 
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fellow-countrymau does in rolling round the park in his easy 
chariot. Indeed, it is a matter of very serious interest to 
notice the amount of pains-taking and fatigue, which we are 
willing to undergo voluntarily, in order to satisfy that peculiar 
craving of the human mind after variety. Very truly did the 
poet write 一 

" Qui fit, Maecenas, ut nemo, ^uam sibi sortem 
Seu ratio dederit, seu fors objecerit, ilia 
Contentus vivat: laudet diversa sequentes ？ 
O fortunati mercatores, gravis annis 
Miles ait, multo jam fractus membra labore. 
Contra mercator, navim jactantibus Austris, 
Militia est potior. Quid enim ？ concurritur : hone 
Momento cita mors venit, aut victoria laeta. 
Agricolam laudat juris legumque peritus, 
Sub galli cantum consul tor ubi ostia pulsat. 
llle, datis vatibus, qui rure eztractus in urbem est, 
Solos felices viventes clamat in urbe." 

A popular commentary on this passage is that amusement is 
diverse from duty, that it is not inherent in the things which 
must come upon us, but is peculiar to those which we seek out 
for ourselves. 

However, we must not go on philosophizing thus : our duty 
lies another way, and perhaps this very circumstance it is which 
has induced us to follow the bent of our inclination, and deviate; 
because it pleased us, from the path we have in view. It has 
seemed to us that we may contribute to the amusement of our 
readers, and instruct them the while, if we give occasional arti- 
cles on some of the leading means of recreation which exist for 
the inhabitants of tbis great city. Of course the name of the 
auausemenU of this world of London is " Legion," some are of 
so pure a stamp as to be worthy the pursuit of the highest in* 
tellect, or the most spiritualized mind ； others are of so base a 
nature as to be worthy only of " the beasts which perish." Not 
only are they as various as there are varieties in the human mind, 
but they are as endless as the phases of society, which are 
created by the artificial atmosphere in which we, in common 
with all civilized, communities, have our being. Out of this 
comparative chaos, we cannot be expected to select more than 
a few leading types of certain classes of amusements. In illus- 
tration of some of the means of intellectual recreation, we in- 
tend saying a few words in the present paper, on the Scientific 
Amusements of London. 

It is quite lawful to us to include under this te^m — indeed 
to place at the head of the group 一 the great corporate associa- 
tions, ostensibly established, and extensively patronised and 
supported, for the advance of science generally, as in the case 
of the Royal Society, and certain branches of science only, as 
in the case of the Geographical, the Geological, the Antiquaries 9 , 
and other similar societies. It is the custom with the Fellows 
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of these societies to meet at set times, to hear papers read, 
treating on some fitting and proper subject, the contribution of 
a Fellow, or of a stranger as proxy to a Fellow. They possess li- 
braries, which are increased by purchases or contributions, the 
contents of which are readily accessible to Fellows under cer- 
tain reasonable restrictions. Several bequests also exist among 
them, which are devoted to awarding as testimony of merit to 
successful aspirants after the honour. These societies are pre- 
served in their integrity, and maintain their well-merited 
position, by the wholesome restrictions which exist in the mode' 
of introduction and election. A gentleman wishing to join the 
Royal Society, for instance, is presumed to possess a know- 
ledge of science, as well as a love for it ； and in proposing 
himself as a Fellow, it is the custom that he should state the 
ground on which he claims to be received. His name and his 
claims are attested by the signatures of Fellows who have a 
personal knowledge of him, and others who have a general 
knowledge* In due time he is balloted for, and is considered 
blackballed unless he has two, thirds of the votes in his favour. 
On being elected, he takes an early opportunity of being pre- 
sented by another Fellow to the President, or if it is so chosen, 
to the Vice-President. The right-hand of welcome is held out 
to Mm, and be is admitted to all the rights and privileges of 
the society. Certain fees are paid, and then the honour of 
F.R.S. is appended to his name. Some such forms prevail in 
Che other societies. 

A large section of the Fellows of these societies do little 
moTe than support the institution with their substance, and re- 
ceive the publications : the actual working bees, so to call 
them, are comparatively few in number ； and the zeal and in- 
dustry of the working few (and such men are always found) 
give the more impetus to the society. When we call their 
work amusement to them, we must use this word in its highest 
sense. Their minds are stored with the truths of science, and 
it delights men freely to add their own contributions to the ex- 
isting store, and to encourage and foster the cooperation of 
others, in assisting the onward progress of the branch of know- 
ledge over which they preside. We have ourselves occasionally 
trod the threshold of experimental research, and have obtained 
ft casual glance at the patience and anxiety of him who labours 
steadily and faithfully on in such a means of searching after 
troth ； and are more than prepared to give bim the highest 
honour; and acknowledge that to him is due the warmest ex- 
pressions of gratitude from the whole civilized world. And 
when we do this, we barely fhlfil our duty ； for, after all, he 
has not one jot or one tittle more than is justly bis due ； for 
when he give9 us a trutb, which he obtained only at the ex- 
pense of time, and talent, and zeal, a grateful recognition of the 
gift is the least we can bestow in return. But, besides these 
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men, who are in turns contributors to the store of knowledge, 
there are others who do not pretend to aspire to so high an 
honour, but content themselves with increasing their own 
knowledge from the truths thus presented tp them ； and per- 
haps with these we ought to join the great class of lovers of 
science generally, to whom these things are a source of much 
pleasure, as soon as they shall have reached them through the 
medium of the press. , 

One very important advantage connected with the periodical 
meetings of the societies, is the opportunity thus furnished of 
the reunion of men of science : they meet each other peculiarly 
in their own atmosphere, and, as iron sharpens iron, bo does 
each feel his own appetite for what in bis heart he loves, sharp- 
ened by what it feeds on ； and he goes away, wound up, as it 
were, and actively disposed. The actual business details of the 
Royal Society are conducted by secretaries and a council, as- 
sisted by distinct committees from the various branches of 
physics. We might add, that communications to all the 80- 
cieties, when from a philosopher of established reputation, are 
readily and unhesitatingly received ； for the position he occu- 
pies is the guarantee to their value ； whereas a coutribution 
from a " nero non" must needs be received with greater 'caution, 
because he has not yet put in that security which is attached 
to the other. It is well to mention this, because the zealous 
and the ardent are sometimes apt to look so affectionately on 
their own productions, as not in the least to undervalue them, 
and to think they are neglected, when really nothing more than 
lawful discretion has been exercised. 

It will be seen from these few observations that new societies 
are designed, not as institutions to teach the elements of science, 
but as the bead quarters around which they are to rally, who 
desire themselves to advance the progress, or to watch the 
advance of the science. But there is another class of institu- 
tions, in which science is converted into a less scientific form, 
if we may use the term ； and its truths, elementary as well as 
advanced, are laid before us in a more popular manner. These 
are abundant among us, (each quarter of our London possessing 
one at least,) under the name of Literary and Scientific Institu- 
tions, and occasionally Mechanics 9 InstitutioDS. At the heati of 
these may be placed the Royal iDstitution, and the London 
Institution. At these places short courses of lectures are 
delivered during the season, on selected subjects, by well 
qualified professors and lecturers. These lec tares embody the 
fundamental principles of the subject at issue, and are invari- 
ably connected with all the recent acquisitions of importance. 
There are also eveniDg meetings every Friday during the 
season, at the Royal Institution, at which things new or curious 
in art or science are exhibited; and isolated lectures o& promi- 
nent features of recent research, or on subjects of general 



THB SCIENTIFIC AMUSEMENTS OF LONDON. 



220 



interes" are delivered. A few soir6es of a similar kind are held 
at the London Institution. The latter place has an advantage 
for this purpose, over tbe former, in its capacious library, which 
affords ample accommodation to tbe members. In both places 
the lover of intellectual pursuits is sure of meeting kindred 
spirits ； anc^ has there ail opportunity of coming into frequent 
contact with bis " set," — and, be it said with humility, with the 
" set," many individuals of which do honour to their name and 
nature. Each institution is in possession of a valuable library; 
that of the London, is, we believe, especially valuable for 
reference. The Royal Institution has a very good collection of 
philosophical instruments, many of which are of peculiar 
interest, in consequence of their connexion with the important 
researches of Davy, Wollaston, and Faraday ； it has also a 
museum. We can scarcely include tbe class lectures on 
chemistry, that are delivered at nine in the morning, in the 
laboratory of tbe Royal Institution, as being among the scientific 
amusements ； for they are now of a private nature, and are 
chiefly intended for medical students ； they are delivered by the 
professor of chemistry, three times a week, from October to 
May; and are perfectly illustrated throughout. The fee for the 
coarse is very reasonable ； there is a laboratory at the London 
Institution, but it is not much used at the present moment 

Some such arrangements as the above prevail, more or less 
modified, at the other literary institutions. In many there are 
bona fide classes for the study of languages, music, and other 
branches of knowledge, and tlie majority possess a lending 
library. The style of the lectures varies according to the 
resources of tbe individual institution, and the caste and 
character of the class constituting the members. We may just 
mention here that a sort of literary institution has lately been 
founded, which is popularly known as the Buckingham lnsti- 
tution ； it resembles the other institutions in a few of its 
features, but is intended to be more comprehensive, 一 to afford 
facilities for strangers and sojourners in London to meet the 
literary world ； and it also ofkrs to its members tbe advantages 
of a club. It has scarcely yet bad time to settle into a fixed 
position, or to present its distinctive features. 

We now come to what may really be called " the Popular 
Scientific Exhibitions of London," — the places in fact which 
ftrnish tbe great mass of the public with demonstrations of 
science. The other institutions are in a manner exclusive : 
membership, or the introduction of a member, is, with a few 
exceptions, imperative on those who would be present. The 
exceptions are in the institutions where single tickets are sold 
for single lectures. But the exhibitions now before us, viz. 
the Adelaide Gallery, and the Polytechnic Institution, are 
accessible to all who proffer their shilling at the door ； and we 
Tenture to say that these two institutions have played an im- 
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portant part in diffusing among the middle, and even tbe 
working classes, that better knowledge of natural phenomena, 
which is fast spreading among as, and that taste for physical 
philosophy which is becoming so general. The institutions 
being professedly places of amusement, although the amusement 
is of the best kiud 9 are peculiarly concerned imthe present 
observations. 

The Adelaide Gallery. ~ This, being the elder sister, merits 
out first attention. It was established several years ago " for 
the Encouragement of Practical Science ；" it existed iu embryo 
in the Royal Mews, then occupying the spot on which the Na- 
tional Gallery now stands ； and wag soon matured and trans- 
ferred to tbe building it now occupies in Adelaide Street 
Looking back to its very earliest days, we remember to have 
derived our first ideas of many things from within its walls ； we 
saw there apparatus, and instruments, and models, which served 
to direct our thoughts into new channels, and paved the way to 
the acquisition of a clearer insight into the several natural phe* 
nomena, which were there presented to us for the first time. 
There were daily lectures and popular illustrations of science, 
exhibitions of the secrets which the microscope reveals, weav- 
ing, glass-blowing, mechanical illustrations, collections of mo- 
dels, and inventions innumerable ； and, in short, there war 
work for several days to those who desired to see all that was 
to be seen. New inventions and discoveries were constantly to 
be seen ； and the public seemed, as it were, waked oat of a 
dream, and placed where they might see with their eyes those 
things of which tbe larger mass had not even a book knowledge 
before. Our fathers were left quite in the rear, when this new 
fountain of knowledge was opened to us, their children ； we took 
some ideas in our young minds which the cares, the business, 
and the pleasures of the old school did not permit tbem to re- 
ceive ； and we acquired thus a new and heretofore unknown 
source of enjoyment. In these observations we are not carried 
away, be it remembered, by the imagination, but are detailing 
the actual facts, and are willing to acknowledge that the Ade- 
laide Gallery has been the source of a vast amount of good ； it 
has set machinery in motion, the effect of which will be fell 
till time shall be no more, ― long after itself shall be dead 
and forgotten. We fear that it has already seen its best days; 
it no longer monopolizes the name of tbe Gallery of " Prac- 
tical Science;" it has sadly fallen from its first estate. The 
light of science has not, indeed, quite expired within its walls ； 
but it has long burned very dimly, if it is not assuredly placed 
quite in the back ground. Let any stranger read a handbill or 
au advertisement of the present day, and he will not fail to 
conceive it to be a mere concert room. In place of patting 
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instrumental music. The very place itself has a tinge of the 
theatre about it : the last time we were jthere, we were pained 
at seeing how altered it was from its original purpose ； scarcely 
had we entered, when the feeling of being in a theatre came 
over us ； for we were importuned, in the well known accent, to 
" buy a bill of the concert" We found the system of re- 
served seats and private boxes introduced, ― to which we much 
object. We listened to the said concert, and were dis- 
pleased at hearing ，a man screaming out what he was pleased to 
call a " comic song." To crown all, on our exit, we complied 
with what appeared to be the custom, by giving the attendant 
a few pence for talcing care of our canes. The science which 
filled up the interTals of the evening was diversified by im- 
portonate invitations to " go round to the left and up stairs to 
see the industrious fleas." We are not writing this with the 
least feeling of ill. nature; we are rather grieved to see the 
much altered condition into which this still valuable institu- 
tion has fallen. We have no fault to find with the music or 
singing; for aught we know, the concert may have been very 
good or very bad ； but we have always fancied that M. Jullien 
provides us with a better shilling's worth of music than did the 
managers of the Adelaide Gallery. Of the objects exhibited 
nmoy are most interesting. 

A few years since, the scientific world was electrified by the 
announcement of a discovery in France, having for its object 
the fixation of the images of the camera obscura, and we were 
charmed by the beauty and accuracy of the products of this 
new art, as exemplified in views of buildings, landscapes, &c.， 
formed by its means. Five years have passed away since Mon- 
sieur Daguerre made known to the world his famous dis- 
covery, but during this period what changes have taken place, 
what improvements have been effected in this extraordinary 
process! Let us compare one of the early landscapes of Da- 
guerre with one of the admirable pictures produced daily in the 
studio of M. Claudet. How striking is the difference ！ In tbe 
former we have, it is true, a perfect delineation of nature traced 
by her own band, and given with the most perfect exactness, 
but hard, ineffective and indistinct ； in the latter, on tbe con- 
trary, we are struck with the strong evidence of reality which 
it bears. The instantaneous operation has caught the changeful 
expression of the countenance, a smile is just playing over the 
features, and nothing can surpass the pictorial effect of the 
whole. Whence comes this great difference between the two ？ 
It is from the fact that the latter plate has been prepared by an 
improved chemical means, which has rendered it perhaps a 
hundred times more sensitive to light than that upon the sur- 
face of which the landscape was taken, and it is only by this 
rapjd operation that perfectly good specimens of tbe art can ever 



232 THE SCIENTIFIC AMUSEMENTS OP LONDON. 



be produced. If the time necessary for the sitting be lengthened, 
the countenance loses its vivacity, and the semblance of life is 
gone; the features are fixed and stolid, and the animation, 
which lends a charm to the face, is wanting. So is it also with 
the sister art, the calotype ； hitherto the great lime required to pro- 
duce the desired effect has prevented its application to portraiture 
to any great extent; but it is gratifying to know that this process 
has. at length been placed in the bands of one skilful enough to 
show of what it is capable, and of effecting those improvements 
of which it is no doubt susceptible. It is to Monsieur Claudet 
that we allude, he having lately commenced the exercise of the 
art of calotype in conjunction with the Daguerreotype, and 
doubtless he will shortly give a new position to it, by the same 
perseverance and talent which has enabled him to make such 
striking improvements in the process which he already practises 
with such great success. 

The Polytechnic Institution. ~ The principle of this Insti- 
tution is mainly the same as that on which the other was 
based. It> was opened a few years later, and has advanced 
in reputation rather than otherwise. On entering, the visitor 
passes through what is called the hall of manufactures, in 
which are seen the processes of braiding, ivory-turning, print- 
ing by steam, and other mechanical operations, besides a 
steam-engine of a peculiar construction. Beneath ibis hall 
is a laboratory, fitted up with all the requisites, wbich is 
open to pupils, and in which chemical analyses are performed. 
From the entrance hall a flight of steps leads to the gallery 
of the great hall, in which are models and specimens, too 
DUiueroa8 to mention. Immediately at the entrance is a 
barometer in constant action : by this instrument the direction 
and force of the wiod and the quantity of rain are regularly 
registered. The lower floor of this hall is furnished with a 
tank and canals; a diving-bell, capable of accommodating 
five or six persons, descends in the former, several times a 
day. The canals are connected with miniature dockyards, to 
illustrate the art of ship-building, and they terminate in a regu- 
lar system of locks. Many philosophical and mechanical dis- 
coveries are daily illustrated in this part of the building. Be- 
yond is a lecture-room, in which popular lectures on chemistry 
and on natural philosophy are delivered every day by the pro- 
fessors of those two sciences. Still further are other apart- 
ments, where modelling and glass making are shewn. Here is 
seen a very valuable and accurate model of the under cliff of 
the Isle of Wight, constructed by Captain Ibbetson, in which 
every inch is laid down from a trigonometrical survey that oc- 
cupied five or six yeaxs. Other rooms are devoted to the pro- 
cesses of Daguerreotype and Kalotype, and to chemical classes* 
Over the entrance hall already mcutioned is the large lecture 
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theatre, in which - the colossal electrical machine; worked by 
the steam engiue, used to be described, but which now contains 
the still more powerful source of electricity, Armstrong's hydro- 
electric machine. Here also are shewn Uie dissolving views 
and the microscopes. 

The management of this Institution is under a board of di- 
rectors, who meet once a week, and a secretary^ who is there 
daily ； it maintains its position as a scientific institution, and 
prospers in a financial point of view. The lecturers are effi- 
cient and very useful men, and are in good esteem with the 
public ； thej introduce as much as they can of new discoveries 
into their respective daily lectures. There is a band, which 
plays during a part of the day and evening, in the intervals 
between the lectures or other vivd voce illustrations, and during 
the exhibition of the dissolving views. 

We should mention that, daring the last few weeks, a series 
of musical lectures have been delivered. The very announce- 
ment of them alarmed us. Had we influence with the powers 
thai be, our protest would be given against them, for the music 
is the main attraction of such lectures, and they virtually be- 
come a concert The Adelaide Gallerjr has already taken up 
the ground, and the lectures on music have been admirably 
delivered there. Our advice would be, that the attempt at 
musical lectures be terminated as soon as possible, to be no 
more resumed. The better portion of the patrons of the In- 
stitution, we are sure, will think with us. 

There is on& circamstance which has often struck us in con- 
nexion with this Institution ； it is, the extremely difficult posi- 
tion in which the lecturer is placed. He has before him an 
audience, of whom the few come to hear and to be instructed ； 
the larger portion to look about and to be amased ； and he has 
thus to use the utmost circumspection, if he wishes to send all 
away satisfied. •This leads him, frequently against his will, to 
introduce brilliant and, as they are termed, popular experiments, 
in order to rivet the attention by captivating the eye. The an- 
noyance to the lecturer personally is, that he cannot do this to 
any extent without the fear of degeDerating from a philosopher 
into a mere showman ； and this he must avoid by every means, 
both for his own sake and that of bis auditors. 

We must not imagine that, even with all these aids, science 
has become fully infused into us ； we hsLve only to look around 
into our own little circle for full evidence to the contrary. We 
shall find that, with a few exceptions, the chief evidence that is 
prominent is the possession, by some about us, of a few hetero- 
geneous &cts, and aa occasional piece of technical phraseology. 
In ordinary society we cannot get up a conversation on science; 
bol we are not, on this account, to turn round and say that 
these iostitutioDS fail in their inient The ancien regime is not 
yet worn away ； these are all new things in our education, and 
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they are giving an impulse and a direction to our thoughts, 
which will lead to their full results in the race who are rising 
among these advantages. People aie beginniDg 一 though only 
beginning — to recognize scientific knowledge as part and par- 
cel of a regular system of education ；— physics is entering our 
schools. Only a few days ago we saw a seminary for youth 
emblazoned as "a commercial and philosophical academy." 
Let time have its course, and the day will come ere loug, when 
the leading facts of natural philosophy will be " familiar to our 
tongues as household Vords,' 1 and we shall not merely comply 
with the laws of physics, as we ever must do in all the ordi- 
nary duties of life, but we shall know the laws that we so im- 
plicitly obey. The why and the wherefore of things will be 
continually present in their progress, and we shall not ran on 
hap-hazard 9 as heretofore, because our fathers baye done so 
before us, but shall have our eyes open, and so see the right and 
the wrong at a glance, and have power to pursue either. 

Z. 



THE ROYAL BOTANICAL SOCIETY, 

REGENT'S PARK. 

The last flower show for the present season, was held in the So- 
ciety's Garden, on July 2nd, and like the two previous ones, the 
day was remarkably fine. The weather, indeed, on each of the 
three occasions, was all that could be desired : without being 
oppressively hot, the sun shone delightfully, from the time the 
company entered the garden till the close of the day. 

In taking a retrospective view of this Society's fetes for the 
season, which has now closed, it is impossible that the committee 
of management should not feel, in a very high degree, gratified 
with the success which has attended the general result of their 
labours, in the carrying out of these very agreeable and instruc- 
tive exhibitions. On each of the three shows, the vast and ca- 
pacious tents were unequal to contain the whole of the plants 
which were forwarded for exhibition. The company which 
visited the grounds to view these gay floral scenes, were the 
very 6Hte of fashion, including her Most Gracious Majesty and 
Prince Albert 

The following are some of the more remarkable exhibitions, 
with a general notice of the most particular plants deserving of 
especial commendatioti. 

This magnificent assemblage included two miscellaneous col- 
lections of 40 stove and greenhouse plants ； five collections 
of 20 plants ； three collections of 10 plants ； two large collec- 
tions of melocacti ； five collections of 12 fuchsias ； five collec- 
lection8 of 12 pelargoniums ； two collections of eight pdar- 
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goninms ； two collections of eight calceolarias ； six collections 
of 12 cut blooms of moss roses; thirteen collections of cut 
blooms of summer roses ; two. collections of cut verbenas ； three 
collections of carnations; five of picotees ； four of pinks ； three 
of panzies ； two collections of roses in pots ； six collections of 
15 Cape heaths ； four collections of six Cape heaths ； two col- 
lections of six orchidaceous plants ； two collections of British 
ferns ； and numerous other less prominent collections, specimen 
plants, and seedling varieties of florists 9 flowers. 

Mr. Barnes, as on the previous occasion, received the first 
prize, for a collectiou of 40 plants, of great beauty, and evincing 
extraordinary skill in their cultivation. To describe individually 
so large a number of plants would be impracticable, and we 
must dierefore content ourselves with noticing a few of the most 
prominent: there were Phenocoma prolifera/a dense bulb three 
feet in diameter, studded with numerous brilliiant crimson "ever- 
lasting flowers ;" there were besides, plants of different species 
of Aphelexis, riyaUing the former in their promise of enduring 
brilliancy. Aerides odorata, had three spikes of its dbliciously 
fragrant white and pink flowers ； and Clerodendron squamatum 
and C. paniculatum, with their crimson panicles of Azalea-like 
blossoms, elevated above their ponderous foliage, imparted 
grandeur and magnificence to the beauteous and odorous as- 
semblage. 

Mr. Hunt obtained the second prize ； bis collection included 
a large Achimenes longiflora, literally covered with blue con- 
spicuous flowers, and thus mantling its verdant foliage with a 
covering of the deepest azure. Ixora coccinea, with its clusters 
of scarlet flowers, and shining laurel-like ample leaves, " stood 
nobly forth;" and Clerodendron too, was even finer here than 
in Mr. Barnes's collection ； it was crowned with five panicles 
of bloom. 

Mr. Bruce, of Tooting, obtained the highest prize for a col- 
lection of 20 plants ；. he too had " everlasting flowers " in great 
beauty ； and Pimelia decussata, with box-like leaves, and heads 
of pink flowers, with Erica gemmifera, and Erica tricolor, was 
in great beauty. Mr. Baker had the second prize for a collec- 
tion, including Dracophyllum gracile, with pure white flowers ； 
Sollya linearis, with deep blue " bells "• hangiog gracefully on 
their slender stalks ； and large plants of Erica ventricosa su- 
perba, and E. Tentricosa stellata, with wax-like flowers, in 
coQQUess numbers. Mr. Green had, among others, a very large 
specimen of the graceful Coleonema palchra, with heath-like 
foliage, and pretty pink blossoms. Mr. Fraser's collection in- 
cluded many old favourites, in a fine stale, such as Crowea sa- 
liqoa, Crassula cocciDea, Vinca rosea, and V. rosea alba, and 
many others. Mr. Pawley, in his collection, had Cattleya Mos- 
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clusters of white scented flowers ； Oncidium flexuosum, Les- 
cheoaullia formosa, and Sinnhipa Hallerii, var. Macraniba, in 
the satte collection, were particularly fine. 

Mr. May was most Bucceseful in the competition of 10 plants. 
Ixora coccinea, with fifteen heads of flowers, was a perfect 
picture ； and several heaths were remaikably 6ne, Mr. Stowe 
brought an excellent Erica depress^ or more properly E. nana, 
with tubular yellow flowers, and a dwarf bushy habit of growth. 
Mr. Taylor, among other good plants, had the old Swainsonia 
galegifolia, and Maheimia incisa, well grown and in fine bloom. 

A collection of creepers from Mr. Fra8er, were specially ad- 
mirable as a group; this effect is mainly attributable to the 
pillar like, almost cylindrical trellises on which they were 
trained, these being perfectly simple and elegant when viewed 
individually^ and perfectly consistent and harmonious taken 
collectively* 

New or rare single specimen plants were abundant. Mr. 
May had the first prize for a splendid Erica jasminifloTa alba. 
Messrs. Lucombe and Co. had an extra fine plant of Statice 
macropfaylla. Mr. Dobson's Achimenes grandiflora was truly 
beautiful. Of new plants, Messrs. Lucombe contributed Cyr- 
toceros reflexum, a plant with broad shining leaves, and clusters 
of wax-like, star-shaped flowers ； Ixora acuminata, also bearing 
large heads of sbowy white blossoms ； and Cupbea sirigillosa, 
with cordate leaves, and red and green flowers. 

The collections of Melocacti attracted much attention from 
the company ； the curious and grotesque forms of some, and the 
numerous coloured thorns bespangled over them, and glittering 
with every sadden ray of light, and the hair-like covering 
resembling the token of " hoar age," which mantled others, did 
not fail to secure both the attention and admiration of the 
visitors. 

Fuchsias were in Aill bloom, bnt， alas ！ the new varieties, so 
much talked of and so much praised, ar^ not by any means 
equal in merit to much older but now neglected kinds : large 
leaves, and coarse-looking dnll coloured flowers, are the charac- 
teristics of too many of the Tecent hybrids. Mr. Gains obtained 
the first prize for these. Mr. AyTes had a collection of Scarlet 
Pelargoniums, consisting principally of a seedling variety of 
a dwarf growth, named'" General Tom Thumb." 

The Pelargoniums were very fine, notwithstanding the ad- 
vanced season. Among amateurs, Mr. Dobson had the first 
premium, for the following varieties ； Erectum, Luna, Matilda, 
Angiola, Dido, Leonora, Bella, Meteor, Lncy, Lord Chancellor, 
Flora, and Cleopatia. Mr. Gains, among nurserymen, was 
placed first; be showed : The Cid, Antiope, Sirius, Amaranth, 
Cyrus, Madeline, Lady Isabella Douglas, AmethTst, Alba 
Perfecta, Una, Mabel, and Grand Duke. The other collections 
exhibited were scarcely inferior to these. Seedling Pelar- 
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goniums are not generally posseesod of any remarkable merit: Mr. 
Beck*s " Aurora^" and Mr. Silverlock'B " Emperor Nicholas," 
were selected for prizes ； and certificates of merit were given to 
Mr. Staine6 1 B "La Polka;" and to Mesm. Henderson's " Lady 
Peel, Mr. Beck exhibited ". Igniferaoi," in a class provided for 
those which in colour approached neatest to the old fashioned 
scarlet geraniums, to which the priae was awarded on that 
ground. A seedling Scarlet Pelargonhim, named Antagonist, 
and a seedling Fuchsia, nAned Highland >Cbief; the former from 
Mr. Dip]ock 9 the latter from Mr. Hally, were hIbo rewarded. 
A very pretty seedling HeaUi, named Erica tricolor pallida, was 
exhibited by Mr. Burley, and received the first prize in its class. 

Roses in pols were in small numbers, but very good in 
quality ； Messrs. Lane and Son, and Mr. Dobson, were the 
competitors. 

The most strikingly beautiful end numerous family in the 
exhibition was the Heaths, and these we/e models of the most 
perfect cultivation ； so much so, as to render it invidious to 
attempt to particularize ； we shall, therefore, meDtton the 
▼arielie8 included in Mr. May's collection, to which the first 
prize was assigned : ~ E. depressa, or nana, E. Parmentieria 
rosea, E. Tadiata, E. Massonii, E. princeps, E. Savileana, 
£. tricolor elegans, £. Irbyana, E. jubata, £. Tentriooaa 
superba, £. comosa alba, E. densa, E. viridescens, E. tricolor, 
and E. odorata. Collection^ of fifteen kinds, were shown also 
by Mr. Barnes, Mr. Jackson, Mr. Pawley, and Miss Fairbairn. 
Collections of six kinds were shown by Mr. Hunt, who gained 
the first prize, witb E. Massonii, E. gemmifeni, E. Cavendishii, 
E, tricolor 8nperba« E. tricolor yar" and E. Westpbalingia, 
by Mr. Taylor, Mr. Dawson, and Mr. Fraser. 

A prize was offered for a device in cut flowers, intended to 
represent the grouping and arranging of colours in ornamental 
flower gardening. Mr. Ayres gained this prize for a design 
which attracted much attention ； the principle on which Uie 
design was executed was that of contrast. 

The Orcbidacese, though limited in number, yet contained 
some flue grown specimens. Mr. Hunt gained the first prize, 
witb Cattleya crispa, C . Loddigesit, C. MossUe, Oncidium loridum 
guttatum, Vanda Roxburgfaii, and Dendrobium chrysanthum, 
all in very good condition. 6. F. Cox, Esq., exhibited 
Stanbopea insignis, Miltonia spectabilis, well grown, and the 
Taie Denbrobiom adnncum, witb some others. A collection 
from Mr. Barnes included Aerides odomta and MyanUius 
barbatus. 

Tbe collections of British Ferns again called forth the admir* 
ation of the visitors, as on former occasions. The two collec- 
tions exhibited were both in exceedingly fine cooditioxi, and both 
were rich in the rare and delicate species. Among those 

j bronf^t by Mr. Smith, was one with very curiously divided 

I 
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and curled fronds, somewhat resembling curled pardey ;> thi» is 
siud to be a variety of Asplenium Felix femina, tbe beautiful 
and graceful Female Fern (as it is familiarly termed). 

A collection of dried specimens of cultivated varieties of 
grain, exhibited by Mr. T. Moore, attracted much observation. 

Other miscellaneous subjects were a seedling Mimulas, named 
splendens, from Mr. Bunney ； a seedling Pink, called Favorite, 
from Messrs. Brown and Ottwell ； a seedling Petunia, Sonell's 
Essex Magnum Bonum, from Messrs. Sorrell ； a collection of 
hardy fruits from Mr. T. Bursill ； and a collection of cut 
seedling Pelargoniums, from Messrs. Lucombe and Co" all 



Cut Roses always form objects of attraction at Horticultural 
exhibitions, when they are present ； and it was so in this 
instance; the display was enormouslj extensive, and the interest 
of the company unabated up to die close of the exhibition. 
Messrs. Lane and Son were the winners of the first prize in the 
Nurseryman's Class, and Mr. Milne, among the amateurs : Mr. 
Betteridge taking the first prize for Moss Roses, among the 
amateurs. 

The florists 9 flowers, including Carnations, Picotees, Pinks, 
Paiizies, and Verbenas, were severally very good ； and afforded 
much gratification to tbe respective fanciers of each. . 

We must not omit to mention the excellent collection of 
Achimeties, from Mr. Dobson ； of Clerodendroos, from Mr. 
Barnes ； of Statices, from Mr. Taylor; and of Alpine plants 
from Mr. Wood : nor yet must we forget a curious specimen 
of Cereus monstrosus 9 from Mr. Bunney, ~ monstrous indeed, 
looking more like little mountains of vegetable tissue confusedly 
amalgamated, than like an organized living plant 

The number of prizes which were distributed to the success- 
ful competitors by tbe judges, on this occasion, was 98. 



THEATRES — SHAKESPEARIAN READINGS.— CONCBRTS. 

The bow, to retain its elasticity, needs to be occasionally 
relaxed ； and the mind, to preserve the healthful vigour of its 
faculties, needs the stimulus of recreation. Happy, then, are 
tbey who live in the heart of this great metropolis, and who 
have the means and opportunity of enjoying the amusements so 
abundantly provided for them, both in public and private life. 
The sports and pastimes of a people are always indicative of 
their intellectual and social condition. The festivals of Greece, 
the gladiatorial exhibitions of Kome, the bull fights of Spain, 
are significant of the peculiar character of the age and nation. 
Upon the same principle, the public amusements of London 
indicate the existing tone of society, and tbe character of its 
intellectual resources. They vary, and it is to be hoped im- 
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prove, every successive season ； they deserve, therefore, always 
a passing notice, as chronicling the form and fashion and spirit 
of the age. 

With the fashionable season many of these amusements 
cease, and we have such recreations in the open air as oar 
uncertain climate permits us to enjoy. The Opera, the Hay- 
market, the Princess's, are under their respective managements 
preparing for fresh sources of attraction in their due course. 
We have now only to record the last enjoyments which closed 
Ibe season. 

QDEEN，S CONCERT ROOM, HANOVER SQUARE. 一 M. ERNST'S 
MORNING CONCERT. 

This concert served to exhibit the talents of M. Ernst in a 
variety of forms. His occasional appearances at the concerts of 
other artists, afford but inadequate scope for the display of his 
great talents. In the present insUmce, he presented 】，imself,in 
coojanction with others, as the interpreter of the ideas of Men- 
delssohn and Beethoven, as well as the otterer of his own 
inspirations. The qaartett in £ minor of Mendelssohn, is a 
severe trial to the performer 一 the extraordinary rapidity and 
Hmultaneity (if we may coin the word) of this authofs thoughts, 
render his works inaccessible, except to the gifted few. There 
manual dexterity will not avail, as in the case of the Lizsto- 
Thalbergo-Dohleric school 一 there must be a vivid apprehension 
and comprehension of the author's mind, combined with a self- 
possession upon the instrament y and a most perfect command 
of its resources. In all these particulars Enist (ably seconded 
by Goffirie, Hill, and Haasmann) must have satisfied even the 
fastidious composer himself, as much as he enraptured the body 
of his auditors. The Scherzo, in which class of movement this 
writer stands UDrivalled, was clamorously encored. Of Miss 
Dolby, we regret to say, that we observe the mechanism of art, 
without the graces which should conceal it. Her readings are 
dull, cold, and apathetic. We entreat her attention to the voice 
of a criticism which ift reluctantly uttered, under tbe impression 
tbat the praises of certain coteries are leading her into a trea- 
cherous belief that she has accomplished all that she is capable 
of attaining. In her case, as also in Staudtgrs, the applause 
came from the lower end of the room ； this may exhibit the 
zeal of friendship, but it may as clearly reveal the " eye to 
bti8hies8." To return to M. Ernst，s own performances : be- 
sides the quartett of Mendelssohn, he took part in the Kreutzer 
sonata of Beethoven, in which he and Moscbeles vied with 
each other in rendering perfect the deTelopement of this 
fine work. Perhaps no more judicious selection of works 
could have been made by M. Enist for the display of his varied 
dull. The transition from the playful complexity of Mendel- 
ssohn, to the stern, determinate simplicity of Beethoven, con- 
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txastingwith his own compositions, in which be podred forth all 
the riches of his peculiar style. In the triple concert of Bach, 
for three pianofortes, Moscheles, Mendelssohn^ and Dohler 
rendered homage to the bold and massive conceptions of their 
author. The cadenza of Moscheles was a masterpiece, both 
in design and execution. What a contrast did it present to the 
flimsy and common-place exhibition of Dohler ！ We were at 
once pleased and disappointed by Mendelssohn^ modesty, 
which prompted him to leave the laurels of this part of the 
performance upon the brow of Moscheles. The wonder of the 
day was M. Ernst's performance of Schubert's ballad " the 
Erl King," transcribed for the violin alone. The air, surrounded 
by its rushing accompaniment^ now wailing, now consoling, 
now luring, and lastly falling into the accents of hopeless 
sorrow, carried away the hearers into the fullest sympathy with 
the subject — a sympathy so deep, pent up with a wonder so over- 
whelming, that some seconds elapsed before the thunders of 
admiration could burst forth. Great as had been the displaya 
of this " master's" magic control of liis instrument, this per- 
formance swallowed up the memory of them all. Those who 
heard it can never forget it 一 they who did not, can have but a 
faint conception of the powers of M. Ernst. 

THE ROTAL AMPHITHEATRE. 

Our youthful friends have had every reason to be delighted 
with the pains taken by Mr. Batty, to enliven their holidays. 
Equestrian spectacles are to tbem sources of peculiar gratifi- 
cation, and ample has been the opportunity afforded them of 
eDjoyment The last, and a very successful novelty tod, has 
been a drama founded upon our African expeditions, and the 
ferocity of the wild monarchs of the forest, affording Carter an 
admirable opportunity, of which he splendidly availed him- 
self, of demonstrating the power he has acquired over the most 
ferocious animals. 

ST. JAMES'S THEATRE.— BRAHAM'S CONCERT. 

Braham, our greatest English vocalist, with unimpaired 
energy, sustains his acknowledged reputation : another concert, 
aided by the performance of an amateur company of performets, 
gave him and his sons ample opportunity of displaying those 
remarkable talents which deserve public encouragement. The 
striking feature of the evening was " The Bay of Biscay," given 
with all that dramatic effect and " soul of song" which have 
placed Braham far above all competitors. 

THE LYCEUM. 

Mr. and Mrs. Keeley continue to find out and to please the 
public taste. Aladdin, in the shape of a melo-dramatic bur- 
lesque, has, as it well deserves, been a favourite with the play- 
goers, and the best eulogies are the crowds which nightly fill 
the house. 
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OBSERVATIONS ON CAPTAIN WARNEE'S 
INVENTION. 

By Colonbl Q. F. Hbbman. 

" Nec credo nec sperno." 

A philosophical writer of the present age has observed, that 
every grand climacteric of the world has been ushered in by 
some Dew discovery or invention. Thus gunpowder broke the 
barbed ranks of the feudal aristocracy, and changed the whole 
system of war. Printing sapped the foundations of the Romish 
Church, and extended the domain of thought. The mariner's 
compass and the genius of Columbus discovered the new con- 
tinent of America. In the present age, the rapid and prodigious 
development of physical and mechanical science bids fair to 
reconstruct society upon an entirely new basis, and by the appli- 
cation of its woDderfal discoveries to the art of war, to exercise 
a singular influence on the destinies of the haroan race. 

Of the balistics and pyrotechny of the ancients, we know 
comparatively but little. Vegetius tells us that, with the ba- 
lista, they could project a stone of 250 lbs. weight to a distance 
of 300 to 400 yards. But as we are unacquainted with the 
initial velocity of this projectile, no just idea can be formed 
of its tactical effect. The highest result of their pyrotechny 
was the celebrated Greek fire, which, on its first trial off Cysi- 
cus, in the Propontis, destroyed a Saracen fleet and 30,000 
men. Preserved as a state secret during many centuries, it 
perished in the destruction of the lower empire. In the reign 
of Louis XV" a Frenchman of the name of Dupre^ rediscovered 
the Greek fire, or at least some preparation ansJogous to it. The 
secTet, purchased by the monarch, was not however suppressed 
by him, as it has been generally represented ； on the contrary, 
every document connected with it was in the possession of 
Napoleon, and from its nonapplication by him to the opera- 
tions of the field, we may infer that he considered its tactical 
effects inferior to that of gunpowder. Of the dynamical power 
of gunpowder, from the extreme divergency between the expe- 
riments and the calculations made on the subject, we know 
little more than was known on the day of its discovery. 

John Bemouilli has advanced that the elasticity of vapour 
produced by ignited gunpowder, equals at least 100 times the 
pressure of the atmosphere ； Daniel Bemouilli, 10,000 times 
this pressure ； Robins, 1,000 ； Hutton, 2,000 ； Gay de Vernon, 
80,000. Euler, Romford, Belidor, and others, devoted much 
time to the investigation of its properties, and with equally dif- 
ferent results ； and for this very simple reason, that they sought 
to indicate the absolute force of gunpowder, instead of cleler- 

vol, i.~ n. s. R 
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mining the el&sticity of the gas it produces, according to its 
quantity and quality, the arra, the space that contained it, the 
state of the atmosphere 9 and an infinity of other circumstances, 
to which too much attention cannot be paid. 

Neither, considering the time that has elapsed, (until very 
lately,) has any material improvement or advance been made 
in artillenr or military pyrolecbnj. Probably in no other 
branch of science has the esprit de routine been more fatal to 
improvements than in tbat of artillery. Thus, although mortars 
were invented in 1434, they were not uised till upwards of a 
century afterwards. Again, in 1775， the possibility of obtain- 
ing, with a ten-inch shell, a range of 3,000 yards, was disputed. 
In 1810, Col. Wellamlroi8, at the siege of Cadiz, with his mor- 
tars, one of which may be seen in St. James's Park, obtained a 
range of 6,000. But a still more striking illustration of the 
slow progress of artillery science is this : it was only in 1770 
that, by chance, was discovered the fact, that in mortar firing, 
the fuse of the shell was ignited by the ignition of the charge. 
Up to that period, mortar firing was termed le feu a deux tirs f 
because the fuse of the shell was ignited before the match was 
applied to the charge. Notwithstanding this discovery, nearly 
thirty years elapsed before any practical result was derived from 
it, until the genius of Paixhans saw tbat, by elongating the 
piece, shells might be projected horizontally 9 to which we owe 
his cannon obussier % the greatest result of artillery science. 

Various experiments have been made to increase the explosive 
force of gunpowder, but independently of the dangers arising 
from the extreme susceptibility of the Tarious preparations dis- 
covered, it has been found, tbat our ordinary artillery can 
scarce resist the explosive power of common gunpowder ； and 
therefore, unless some new metal or metallic composition were 
discovered, possessing greater powers of resistance than brass 
or iron, the application of these preparations would be im- 
possible. 

From the great progress that has been made in chemical 
science, it may be doubted if gunpowder be the last chapter 
in the Pyro-Balistic art A commission of French engineer 
and artillery officers, in 1839, pronounced that we are on the 
eve of discovering some new power that will supersede its use. 
Captain Warner's late experiment, at Brighton, has certainly 
gone far to confirm this opinion. 

Of the experiment in question, we know nothing beyond its 
terrific results. The composition of the power used, its mode 
of application, are as yet perfect mysteries. From the corre- 
spoudence laid before parliament, all that we can gather is this: 
first, that it may be used subaqueously ； and secondly, as a 

• It was also in 1792 that 6eld artillery was only introduced in the French 
armies. 
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projectile, to which the extraordinary range of six miles may 
be given ！ 

Now the powerful effects of a small quantity of powder 
employed in mines, petards, and hollow projectiles, suggested 
the idea of adopting similar processes for the destruction of 
ships. Hence the indention of torpedoes, by Fulton and 
others, both for offensive and defensive operations. In 1810, 
a French artillery officer proposed to defend the harbours of 
France, by means of a chain of torpedoes sank at their mouth, 
and which he asserted would destroy any attacking force. A 
model of this machine is preserved in the Mus^e de l，ATtiI16rie, 
at Paris. Its mechanism was of the most ingenious construc- 
tioD, and calculated to yield odIjt to a pressure equal to that of 
a ship. 

In many of its details, this system of defence is similar to that 
proposed by Captain Warner for blockading an enBmy's fleet. 
Both are open to the same objection, which is simply &is， that 
these torpedoes, when once placed in position, would be per- 
fectly harmless so long as the enemy did not move. Again, 
what could prevent them, by means of divers or the diving bell, 
from discovering the position of these subaqueous mines, and 
consequently, by a very simple process, from defeating their 
objects ？ Struck with the advantages to be derived from pro- 
jectiles of this description, General Paixhans proposed to give 
to a torpedo the form of a boat, and by means of a large rocket 



charge oo its coming in contact with its object. After several 
trials, the result confirmed the profound observation of le 
Mareschal de St Cyr 一 " que toutes les difficult^ de la 
guerre consistent dans leur application." From the foregoing 
observations it must be evident that the value of Captain War- 
nex^s invention consists in its projectile powers. If the 
susceptibility of the preparation he uses will admit of its pro- 
jection with the same impunity as that of every other projectile 
at preaent in use, and at only the ordinary artillery range, it will 
revolutionize the whole system of modern war. Napoleon has 
observed, " que la force d，une arm^e, comme la quantity des 
mouvemens dans la m^canique^ s 9 evalue par la masse multipli^e 
par la yitesse. Une marcbe rapide aagmente le mond de 
Fannee 一 elle accroit ses moyens de victoire." 

The application of gunpowder to tbe science of war, has 
greatlj inminisbed the mobility of modern armies, compared 
with £hose of antiquity a . States are now-a-days no longer over- 
ran at a gallop, 4 la Tamerlane. War has become methodical ； 
the obyioas consequence of tbe principle of a base. In march- 
ing to the conquest of a country, an army requires every five or 
six marches a strong place, or a fortified position, on its line of 




• To convey a just idea of the causes that so impair the mobility of modern 
armies, it would be necessary to gc^into the whole detail of their system of 
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operations/or the purpose of establishing its magazines, and organ- 
izing its convoys; in fact, a central point of movement to shorten 
the line of operations ； for if the communications by which the 
army draws all its supplies, be not secure, it will be soon com- 
pelled to fall back. The expeditions of Crassus of and J uliao in 
ancient times, Charles the Xllth in Sweden, Napoleon in 
Russia, and the more recent example of oar own armies beyond 
the Indus, hare proved that this fundamental principle of war 
is not to be violated with impunity. In the preeent constitution 
of modern armies, their pressure, therefore, like the other effects 
ofnature, diminishes in inverse ratio to the square of the distance; 
in other words, to the length of the lifie of operation. 

The invention of guopowder bas not only impaired the 
mobility of armies, but has likewise rendered their tactics much 
less decisive than those of the ancients. Hannibal, at Cannae, 
destroyed 40,000 Romans in fonr hours. At Leipzig, afler two 
days' 1 hard fighting, the allies had 42,000 men hors de combat 
The French artillery fired 185,000 rounds, and allowing only 120 
rounds per man, in the two days, for the fire of their infantry, 
the result will be as follows :' 

Artilleiy 185,000 

130,000 infantry, at 120 rounds 15， 麵, 000 



Which gires approximately 400 rounds for each man put hors 
de combat. It is in siege operations that the application of gun- 
powder has given so decided a superiority to modern armies 
over those of antiquity. The science ofVauban has reduced the 
attack of fortified places to a matter of calculation. When the 
defences are merely artificial, he estimates thirty-fiye days as 
the maximum duration of a siege, provided the attack be made 
according to the rales of art. The effects of a meTe bombard- 
ment are not, however, so disastrous as is generally supposed. 

transport, which would far exceed the limits and objects of this paper. 
From the following state of the materiel of the FVench field batteries, some 
approximate idea may be formed on the subject. 
Battery. 

12 pounder 6 guns 18 caissons 2400 rounds 108 horses. 
8 6 ，， 12 ,, 2400 ,, 84 ，， 

6 ，， 6 ,, 6 „ 2400 „ 48 „ 

H0 6= B ，}6 " 18 " 3000 „ 108 " 

The ordonnances of the French artillery give 400 rounds as the complement 
of each gun, and 500 for each howitzer, a complement sufficient for two 
battles. 

At the battle of Leipzig, the allies brought 1300 and the French 700 guns 
into the field. In two days the latter fired 185,000 rounds. On the even- 
ing of the second day, when it was reported to Napoleon that the arttllerj 
caissons were nearly exhausted, he pointed mournfully in the direction of 
Erfurth, his uearest grand depot, and exclaimed, " Avec 30,000 coups des 
plus je serois demain le maitre de 1* Europe. 

Napoleon invaded Russia with 1200 guns, not including his par csde 
reterve or de ti^ge. 
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In IG94 9 the French threw 3000 shells and 1 200 red-hot shot 
into Brussels without any material result. In 1757， Frederick, 
after bombarding Prague for 2*2 days, was compelled to retire. 
Id 1782, two others equally failed. In 1792, the Duke of Saxe- 
Taschen, six days, threw 36,000 projectiles into Lille, and 
without success. Landau stood a bombardment of 80 days ； 
and during the war of the French revolution, Pichegrue threw 
600 shells and red-hot shot into Maobeim iu teu hours. At St. 
Jean d'Acre, notwithstanding the rapidity aud iuiensity of our 
fire, the explosion of Ihe enemy's magazine exercised a deci- 
sive influence on the defence of the place. If, therefore, sus- 
ceptible of practical application to the operations of the field, 
it is in ratio to its projectile power that the value of Captain 
Warner's invention must be estimated. Based on the know- 
ledge which chemical analysis has obtained of the extreme sus- 
ceptibility of various explosive powers, it is a possession of the 
practical application of the invention in question which has by sci- 
entific men been pronounced impossible. However, many of the 
most valuable discoveries of modem chemistry owe Ibeir origin 
to ihe much despised labours of alchymists. it does not, there- 
fore, surpass the bounds of probability, thai Captain Waroer 
may hdye discovered some explosive power equal to if not sur- 
passing in its terrific results every other we are in possession 
of, and which may be handled with the same impunity as every 



Chemical science is far from having attained its final limit. 
Every invention should, therefore, have fair play, and not be 
disparaged on account of its supposed absurdity or apparent 
inutility. 

If, therefore. Captain Waraer can practically illustrate what 
he has asserted, at one fell swoop, he will become the first artil- 
lery officer of the age. The application of bis extraordinary 
power would at once suppress the whole " attirail" of modern 
artillery. As Jomiiii observes, " il feroit concevoir combien 



ses soldats." It would, in fact, realize this fundamental prin- 
ciple, that the concentration of one great decisive effort is pre- 
ferable to a succession of partial and disseminated ones, even if 
in the aggregate the sum of the latter should be greater. But 
what, more Uian any other cause, has disposed practical men to 
treat the pretensions of Captain Warner as absolutely chimeri- 
cal, is the startling assertion of .his faculty to attain a range of 
six miles. Yet it may be questioned if even this surpasses the 
bounds of probability. Now what is the path which heavy 
bodies describe in the air that have received from au exterior 
force an instantaneous and determinate direction ？ This is 
the mechanical question, the solution of which constitutes the 
principle base of the practical art of the flight of projectiles. 
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' The whole theory of the motion of projectiles in vacuo is 
contained in a few propositions, but the resistance of the air 
occasions so prodigious a diminution of motion in the great 
velocities of military projectiles," that the parabolic tbeoiy based 
on the supposition of tbe flight of shots though a non-resisting 
medium, is of no use. It is only in very slow motions, not ex* 
ceeding 300 to 400 feet in a second, that this theory is of mj 
avail, for at that rate the path of the projectile differs little from 
tbe parabola. Thus a 24-pound sbot, fired with a charge of 16 
pounds of powder, at an angle of 45°, should, according to this 
theory, range about 16 miles, but its actual horizontal range is 
short of three. 

The variety and irregularity of all the experiments that hare 
been made on the resistance of the air to the flight of projec- 
tiles, proves that our knowledge of its law and measure is ex- 
tremely uncertain and imperfect. But the experiments of Ro* 
bins and Ealer have proved thus much, that the resistance to 
a motion exceeding 1100 feet in a second is three times greater 
than iu the duplicate ratio of the resistance to moderate velo* 
cities ； that to a velocity which is double another, the resistance 
is fourfold; to a treble velocity ninefold, and so on. Hence it 
follows, that when the ball moves swifter than at tbe rate of 
1200 feet in a second, that whatever be tbe regular range of a 
shot discharged with that velocity, that the range will be but 
little increased, however the velocity of the ball may be aug- 
mented bjr a greater charge of gunpowder s . 

To project a b&U, therefore, a distance of six miles by means 
of any explosive force, the action of which on the projectile is 
instantaneous, and ceases from the moment that it leaves the 
mouth of the piece, is physically impossible ！ But, while 
maintaining this position, we are not prepared to deny the 
possibility of obtaining that result by means of a projectile 
that shall contain within itself the principle of movement This 
principle is peculiar to the rocket. And, although from this 
inherent cause, hitherto no certain result has been obtained 
from these projectiles beyond a limited range, still as the prin- 
ciple is known, the question to be solved is, tbe possibility of 
its elaboration. Whether, for example, the combined skill of 
the mechanist and the pyrotechnist can so graduate this 
self-moving principle, so as to impart to the projectile a velocity 
that will not expose it to the law of atmospheric resistaDce, 

• Independent of the resistance arising from the inertia of the air, when it 
is put in motion by a shot, there is also a resistance from the condensation 
of the air on the anterior surface of the ball and a rare&ction behind it, be - 
sides a third resistance from the statical pressure of the air on its anterior sur- 
face when the velocity is great The air's resistance not only diminishe9 
the celerity and opposes the motion of projectiles, but it causes them to 
deviate from their regular path, from which last cause arises the great devia- 
tions observed in artilleiy practice. 
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and at the same time a sufficient intensity of action to accom- 
plish its trajectory course. If CapL Warner can really attain 
a range of six miles, it is by this principle alone. But, even 
if this range can be obtained, we may question the power of 
directing a projectile through so long a trajectory with any 
degree of accuracy. Against so wide a space as that occupied 
by a town, a flight of these rockets might be directed with some 
probability of a result But, ignorant as we are of every detail 
connected with this invention, it is bootless to indulge in spe- 
culation beyond the range of the known causes that govern the 
flight of projectiles. 

Before concluding this paper, there is one question connected 
with Capt. Warners invention that we may be permitted to 
examine ； and that is, even could he realize all he asserts, what 
would be its value ？ This, we are prepared to maintain, is 
comparatively little, unless the Government that acquired the 
possession of the secret should be prepared to seize the ini- » 
tiative, and, availing iUelf of the extraordinary powers placed 
at its disposition, to rush like Attila or Ghengis Khan into one 
wild career of universal conquest. For, as Dugald Stewart 
has so profoundly observed, " Uie invention of printing was not 
se much the effect of a fortunate accident, as the result of those 
causes on which the progress of society seems to depend ； for, 
although the invention of printing was accidental, with regard 
to the person who made it, it may be considered as the natural 
result of a state of the world, when a number of great and con- 
tiguous nations are all engaged in the study of literature, in the 
pursuits of science, and the practice of the arts ； and, therefore, 
if this invention had not been made when it was, the same, or 
some analogous art, would have been invehted at do distant 
period." 

Reasoning, therefore, by analogy, we may venture to infer, 
without for a moment wishing to disparage the merit of Capt. 
Warner, that, in the present state of physical science in Europe^ 
no discovery or invention can long remain a secret ； a con- 
sideration, whatever may be the intrinsic, that must materially 
detract from the relative value of Capt. Warner's invention 一 
and a consideration that appears to have exercised, in all ttieir 
negotiations on the subject^ some influence on the conduct of 
Her Majesty's Grovernaient. 



THE PRODUCTION OF EARTHQUAKES BY 
THE ELECTRIC FLUID. 
By John Joseph Lake. 

The phenomena attending the Calabriaii earthquakes of 1783, 
afford the strongest evidence of the production of these cata- 
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strophes by electricity, and in that respect they are not inferior 
to ibe cases that have been already noticed a . 

At a quarter before one, p.m., on the 5th of February, 17S3, a 
rumbling sabterranean noise, like a succession of thunders, was 
succeeded by a dreadful earthquake. At first the soil began to 
shake gently, but the vibration 6oon became violent, some of 
the shocks being strong and irregular ； they then decreased 
nearly in the same manner they had commenced, the whcde 
lasting -about two minutes. The first impulse of the earthquake, 
according to the testimony of the inhabitants of the plain, was 
vertical from under the surface upwards. 

There are here the most distinct proofs of the passage or 
subterranean discbarge of a quantity of electric fluid, through 
a series of cooductors of different powers, affording different 
degrees of facility to its progress, in the loud reports, " like a 
succession of thunders," the expansive force of the fluid causing 
the upward movement of the ground, and the repetition of the 
shocks. As it approached the spot where the observer stood, 
the soil began to shake gently, but the repetition of the dis- 
charges, with the diminution of their distance, increased the 
vibration. When the opposing medium was weak, the discharge 
was more rapid and less violent than when it was strong ； for 
in the latter case a greater body of fluid was required to 
overcome the impediment, and a detention in its progress took 
place until the necessaiy quantity collected b . In the present 
instance, the shocks gradually passed away, and the phenomena 
in every respect resembled those of a passing thunder-stonn, 
like the earthquakes of 1755°. 

Before this earthquake took place, the fishermen on the 
shores of Bovino and Pizzo were obliged to relinquish their 
occupation and land ； for tfaough there was no wind, jet the 
sea at some distance appeared to be in an extraordinary state 
of ferment and ebullition. On the eastern coast, near Cape 
Ruzzuto, it was unusually agitated, and overflowed the shores, 
and some assert that at that time they felt a slight tremor of the 

• Polytechnic Review, May, 1844, p. 263 ； June, 1844, p. 18. 

b This is an explanation of an objection and difficulty raised by the wnter of 
the article Earthquake 9 in "Rees's Cyclopasdia," where, concerning the electric 
theory of the origin of these catastrophes, he says ： 一 " Several others caooot 
be reconciled to it ； for instance, in the earthquakes in Calabria, in 1783, 
small shocks, strong shocks, and extraordinary commotions followed one 
another at short intervals, wfthout any order or regularity. Now it is difficult 
to comprehend bow the electric fluid, which produced these shocks, could 
find an exit, why a large quantity of it (which can more easily cut its way 
through any obstacle) could not come out at the same time, and yet not 
long after, this large quantity comes out of its confinement and produces a 
great earthauake." This objection might have been made to lightning being 
electricity, for the discharges of the fluid in a thunder-storm vary much in 
quantity and time of succession. 

c Polytechnic Review, June, 1844, p. 18. 
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earth. But however this may be, it appears that the sea was first 
affected, and by a phenomenon peculiar to that climate, called 
by the Italians mare-moto or seaquake'. 

In addition to the agitation the sea experienced before the 
shock, it retired from the shore when the shock occurred, but 
flowed again, and repeated this three times, affording an incon- 
trovertible proof of the elevation of the land by some subterra- 
nean force. 

The second earthquake, which happened at midnight, between 
the sixth and serentii of the same month, February, was attended 
by a dreadful rumbling noise. It lasted one minute and a half, 
sod ended with the same uniform violence, affording similar 
evidence, of an electric discbarge, much severer than the first. 
The movement was so violent that it detached tfae greater part 
of a mountain, called Monasina, much higher than that of 
SciHa, which was overthrown tfae previous day, and precipitated , 
into the sea. Vivenzio also relates that it overthrew another, 
which he calculated to measure a square mile and a half, also 
into the sea. About half a minute after this fall, two waves, 
accompanied by a horrid roaring, proceeded towards the shore 
to the altitude of thirty feet. Daring ihe catastrophe, the sea 
retired and retained again three times in about two minutes. 

Whether we might refer the rising of the two waves? to the 
phenomenon of seaquake, (for it being midnight it could not be 
seen whether there was any disturbance of the sea, as on the 
pTeceding day,) or to the shocks first affecting the sea, there is 
not sufficient evidence to detennine ； but the retiring and return- 
ing of the water three times in the short space of two minutes, 
can only be referred to the upheaving of the earth. 

The third great earthquake took place on the afternoon of the 
following day, ihe 7th. It lasted about two minutes and a half, 
and was attended with a rumbling noise, which commenced 
simultaneously with ihe commotion. The shocks were of various 
kinds; horizontal, vertical, whirling and waving. 

The fourth happened very early on the morning of the 1st of 
March following. This was also accompanied with great sub- 
terranean noise. It lasted about one minute and five seconds, 
and was tremendously violent throughout its whole duration. 
The shocks were at first undulating, but, after a short intermis- 
sion, changed into a sort of whirling motion. 

The fifth and last great earthquake happened on the 28th of 
March, in the same year, about an hour and a quarter after 
sunset, and lasted about two minutes. The shocks were of 
various kinds, the last of which was most violent. 

There is one feature of these catastrophes that affords strong 
evidence that the electric -fluid was the cause of them ； it is that 

• For some notice of this singular phenomenon, see United Service 
Journal, July, 1829, p. 29. 
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the moving power acted both horizontally and vertically. Though 
both motions were felt simultaneously^ yet the vertical move- 
ment was particularly experienced in the first and second 
earthquakes ； the horizontal direction of the moving agent is 
most plain in the third; and it seemed to act upon the soil as 
though it was water sending eddies in every direction. Similat 1 
effects were observed during the subsequent earthquakes, which 
continued during that and the two following years. But these 
could not have been produced by the agents to which earth- 
quakes are usually attributed ； namely, Bteam, confined or con- 
densed air 9 explosion s of gases, volcanoes and falling in of caverns; 
for the action of the first would, as far as the surface of the 
soil is concerned, be entirely vertical, and the last would only 
cause a, linking 9 and could not, under any circumstances, pro- 
duce an upheaving to the extent experienced in Calabria. A 
discharge of electric fluid would, however, produce these effects, 
and combine all these motions ； the horizontal in the line of its 
direction, the whirling on the margin of the parts moved hori- 
zontally, and the vertical by its expansive force. 

Another feature of these earthquakes is the presence of the 
smell peculiar to great electric discharges, as when ligbtoing 
strikes any object, a« a building, &c. It is recorded that the 
inhabitants of Monteleooe saw a dense fog rise from the sea, 
aod those who happened to be involved in it perceived a dis-» 
agreeable strong smell, as if it came from the burning rubbish 
of the buildings that were destroyed. Water also that was seen 
to spring out of the ground, as Jirell as that of rivers, mostly 
emitted a sulphuroos or phosphoric smell. This part of the 
Biibject is illustrated by the following note on Qsone, by Mr. 
C. V. Walker, accompanying a paper read to the Electrical 
Society, " On the effects of a lightning flash on the steeple of 
Brixton Church^* and by which it appears that such a smell is 
produced by great electric discbarges. He says, " Professor 
Schdnbein 9 in his paper on Ozone, regrets that we have not 
been able to gather a sufficient number of observatioDs, and 
especially of those of philosophers, upon the natore of the 
odour developed by a stroke of lightning. The term sulphur- 
ous or phosphoric, which is commonly applied to it by those 
who chance to have been present, originates, in his ofrinion, in 
Tu]gar prejudice, which gives those fiuniliar names to eveiy 
pungent odonr. € V; says he, t the gaseous body disengaged 
by the lightning penetrates the nose of the observer in a con* 
eentrated state, be will imagipe he perceives an odour of 
sulphur ； if, on the contrary, it is presented dilated with mnch 
air, he will imagine he perceires an odour of phosphorus. 1 It 
is the Professor's opinion, thai the odour is really that exhibited 
in the vicinity of electricsJ machines when in good action ； and 



• Proceedings of the Electrical Society, 1841-43, p. 309. 
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that Ute odorous principle is a gaseous body developed by 
electric action, to which he has given the name of ozone. Pre- 
possessed, rather than otherwise, in favour of the electrical 
character of this odour, I made very earefbl inquiries ； and when 
the attendants of the church told me that the flash was attended 
by a veiy strong smell of sulphur, I began to think with Schon- 
bein, that the odour of ozone, being more akin to this than any 
other they knew, was at once described as salphuroas, but on 
inquiring of gentlemen who were present, and vfho were well 
acquainted with the electrical odour, I find that it was * decidedly 
9ulphurau» 9 and not 】ike that which follows common electricity. 
A portion of stone which was grooved out by, the lightning, 
retaiaed a strong sulphurous smell, even until the time of 

evening service The smell at the bottom of the tower, 

within the porch, where the lightning descended/ was precisely 
the aame, though in a less degree*" 

As in other earihqaakes the presence of electric fluid to an 
uDosual extent, or in an uncommon manner, was denoted by 
the state of the atmosphere, so also in 1788. During the firet 
two days of February, Uie skj was either clear, though not per- 
fectly so, or covered with broken clouds, and the sao appeared 
somewhat inflamed. The morning of the 5ih commeDced with 
nearly the same appearances, but a haziness came gradually on. 
One very curious circumstance was, that previous to most of 
the shocks, wbeii any clouds were dispersed in the atmosphere^ 
they generally collected together and remained stationary, sus* 



in Calabria alone that the atmosphere manifested unusual phe- 
nomena ； for they appeared throughout all Europe and part of 
Aria, and are thus recorded by an eye witness ： 一 " The summer 
of the jear 1783 was an amazing and porteDtous one, and full 
of horrible phenomena ； for besides the alarming meteors and 
tremendous thunder-storms that affrighted the differetit counties 
this kingdom, tbe peculiar haze or fog that prevailed over 
this island and every part of Europe, and evBii beyond its 
limits, was a most extraordinary thing, unlike any thing in the 
memory of man. By my journal, 1 find that I had noticed this 
strange occurrence from June 28 to July 20* inclusive, during 
which period the wind varied to every quarter without making 
any alteration in the air. The sun at noon looked as blank as 
a clouded moon, and shed a rust-colored ferruginous light on 
the ground and floors of rooms, but was particularly lurid and 
bkcNd«colouied at rising and setting. All tbe time the heat was 
so intense that butchers' meat could hardly be eaten the day 
after ii was killed, and the flies swarmed so in the laoes and 
bedges, that they rendered the horses half frantic, and riding 

* Calabria was disturbed by earthquakes during the whole period from 
1783 to 1786 inclusive. 
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irksome. The coontiy people began to look with superstitions 
awe at the red lowering aspect of the sun ； and, indeed, there 
was reason for the most enlightened pereons to be appieben- 
sive ； for all the while Calabria and part of Sicily were torn and 
convulsed with earthquakes, and about that juncture a volcano 
sprang out of the sea at the coast of Norway." * 

Here, again, are a series of attendant phenomena that could 
not have been produced by the explosion of gases, steam, 
volcanoes, or any other agent with which we are acquainted 
than electricity. Volcanic disturbance might have caused the 
sun to be inflamed by loading the air with gases and other to- 
lalile matter, but neither it nor any other agent but electric fluid 
could have caused the clouds to collect together and remain 
stationary over a particular spot previous to a shock. Neither 
could they have produced the mist that prevailed so generaHj 
in Europe, but it is highly probable that the electric fluid 
gathered it together as it did the clouds in Calabria. That this 
was the agency, is all but confirmed by the thunder-slonns 
experienced in England ； or, atleasVU is quite certain they 
could Dot have been produced by the other agents above men- 
tioned ； and they shew the disturbed state of Uie electric fluid. 

With respect to volcanic agencj 9 it is true that a volcano 
sprung out of the sea off Norway ； diis, hovrerer, might have 
arisen from combustible materials becoming ignited by electric 
action. But if it arose legitimately from volcanic action, it 
was local and of small extent, and did not affect the Italian and 
Sicilian volcanoes, for it is singular that they were not in a 
state of eruption during these calamities, but appeared dis- 
turbed by the shocks themselves. 

The same intelligent observer has also recorded other re- 
markable electric phenomena, during the continuance of these 
calamities, which prove the peculiar and unusual electric state 
of the earth during the time of these earthquakes. " On June 
5lb 9 1784, the thermometer being at 64°, and at noon 70°, the 
barometer at }, and the wind n., 1 observed a blue mi$t 9 
smellinff strongly of sulphur, hanging along our sloping woods, 
and sAming to indicate that thunder was at hand. I was 
called in about two in the afternoon, and so missed seeing the 
gathering of the clouds in the north, which they who were 
abroad assured me had something uncommon in their appear- 
ance." After describing the direction and violence of tfie 
storm, he adds, " Though the clouds at South Lambetb, near 
London, were at thai juncture ihiu and light, and no storm was 
in sight, nor within hearing, yet the air was strongly electric, 
for the bells of an electric machine at that place rang repeatedly, 
and fierce sparks were discharged. 9 * b 

• Natural Histoiy of Selborae, by the Rev. Gilbert White, Part IL 
Letter LXV. 

b Ibid. Letter LXVI. It is a pity there are not more facts of this kind 
on record. 
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But there is yet plainer and more convincing evidence that 
the earthquakes of Calabria in 1783 were caused by electric, 
and not volcanic, or any other agency. 

At Casal Naova an explosion occurred, fot it was not a mere 
shock, which destroyed that place, with the Princess Gerace 
Grimaldi and 4,000 of her subjects. An inhabitant, who was 
at the moment on a hill overlooking the plain, feeling the 
shock, turned round. Instead of tlie town, he saw only a thick 
cloud of white dost, like smoke, which was thought to arise 
from the crushing of the buildings. Had this arisen from the 
combustion of gases, volcanic action, or steam, the explosion, 
judging by the description given of it, and its effects, appears 
to have been so near the surface, that some means of tracing 
tbem would have been found* But, excepting volcanic action, 
these must be put aside, it being already shewn that they could 
not have produced other phenomena. But it is to be observed, 
with respect to volcanic agency, that it is very remarkable that 
Etna, the nearest volcano, riiould have been verjj little dis- 
turbed •， and more especially as it developed itself, in Calabria, 
in yiolent explosions at or near the surface of the soil. Catania 
was levelled to the ground by a similar explosion during the 
Sicilian earthquakes of 1698, and, as at Casal Nuova in 1783, 
nothing but dust appeared, though, from Catania being much 
nearer to Etna, there might be a stronger probability of the 
volcanic nature of the disturbing agent. It is quite evident, 
however, that the explosion in 1693 was not volcanic, for Etna 
itself appeared to be disturbed by the earthquake, emitting vast 
volumes of flame. But if the catastrophe had resulted from 
volcanic disturbance, that mouDiain must have sent forth some- 
thiBg beside flame, and been in a state of violent eruption, to 
produce such an earthquake as then deso^ited Sicily. Having 
thus a parellel case in which the appearances are more decided, 
the probability that the explosion that overthrew Casal Nuova 
was electric is greatly strengthened, and that it was volcanic, is 
quite overthrown. Etna was similarly disturbed during the 
Calabrian earthquakes in 1638 b . 

The probability of electricity being the cause of these convul- 
don8, is still further sustained by observing the locality of the 
earthquakes. Their greatest force was exerted at Oppido, and 
the shocks were felt from Cape Ruzzuto to Palermo. If the 
disturbance had been Tolcanic, the neighbourhood of Etna and 
Stromboli would have been the centre of the convulsion, as on 
the bursting forth of Vesuvius in 1779, and of a volcano at 
Arquepa, in Peru, id 1600, aud every other instance of ibe kind. 

■ " Mount ^tna in Sicily, and the volcano of Stromboli, had smoked less 
than usual before the earthquakes ； but they both exhibited [only] appear- 
ances of an eruption during the earthquakes." 一 Rees's Cyclopedia. Article 
Earthquake. 

Polytechnic Review, May, 1844, p. 263. 
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But in the present case, the centre of the convulsion was far 
removed from these volcanoes, and they appeared to be them- 
selves disturbed by it. 

The direction in which the force seems to have been exeited 
is also strongly confirmative of the position that the earthquakes 
were not of volcanic origin, for the vibration of the soil was in 
the direction n.n.e. to s.s.w. Now if the foree had come 
from Etna, Stromboli, and the other volcanoes, the direction of 
the movement would have been across this line ； but its course 
was quite away from these mountains, along the Calabrian 
hills*. 

But the strongest evidence, and it would seem to be sufficient 
to set the question at rest, whether electricity does or does not 
produce earthqaake, was obtained by actual experiment Dar- 
ing these convulsions in Calabria, Dr. Nicola Zupo, a ptaysi- 
cian at Cosenza, conceiving such to be the case, stuck an iron 
rod, twelve feet in length, into the ground, leaving a pointed 
extremity above the surface. He observed electric fire proceed 
from the point at the time of many of the shocks, and thus ob- 
tained a proof that it was the cause of the catastrophes, as plain 
as that of Dr. Franklin as to the identity of the fluid and light- 
ning. It is also worthy of remark, that during the earthquake 
at Manchester, in 1777, noises were heard in the neighbour- 
hood of conductors of electricity b . 

Mr. Heniy relates that on the morning of this earthquake 
(September 14th) he was confined to his bed beyond the usual 
hour by a headache, with which he was greatlj troubled pre- 
vious to any storm or considerable change in the atmosphere, 
and with which many persons suffer before a thimder-stona, 
or on any occasion when the electric fluid is in an uncommon 
condition. About £ve minutes before eleven, a.m., he was 
alarmed by a noise which he thought resulted from a bale of 
goods falling below stairs. On the second shock occorring, 
he heard such a rattling in the nortb-east corner of Ibe house 
that he thonghi a portion of it had fallen. A third and mote 
violent crash followed, resembling the felling of a large and 
lofty wall. Each noise was succeeded by a separate concus- 
sion, and the time occupied by the whole was at least half a 
minute. At the instant of the second explosion, M^s. Henrjr 
received a very smart stroke on the top of her head, which 
made her think that something had fallen from a shelf upon 
her. A pain, attended with a degree of stupor, remained in 
the part of her head that had been affected for several bows. 

• This fact is an evidence of the direction of the electric currents along the 
lines and elevated parts formed by mountains and high lands. See Poly- 
technic Review, June 1844, p. 22. The motion of a rushing that attended 
the earthquake of 1777, which we shall notice immediately, was from south- 
west to north-east 

* Phil. Trans. 1778, p. 221. 
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Several other persons likewise received strokes, like electric 
shocks, in different parts of their bodies. At Blackley, a small 
Tillage about three miles from Manchester, a servant stooping 
at some little distance from a chest of drawers, which stood up 
to the wall, received so severe a blow as to strike her to the 
ground. Similar things have occurred at the time of thunder- 
8tonn8 ； and one case came under my own observation in Lon- 
don, where, during a thander-storm, the lightning descended 
into the street, and ran along the ground, throwing down an 
old woman, without however hurting her. A person who was 
stooping in a parlour past which the fluid went, felt a shock as 
though her head had been forced down by a person's band, 
whicb was succeeded by a degree of stupor for the remaiuder 
of the day. Many people complained for several days after this 
earthquake of nervous pains and hysteric affections, and also of 
sensations " similar to those of persons who have been strongly 
electrified." 

Mr. Henry also relates that the noise was particularly loud 
in bouses furnished with conductors, and, as far as he was able 
to collect, was loudest in those parte of .the house where the 
coDductors were fixed. 

The facts of this case at Manebesler require no comment to 
show that the electric fluid was the cause of the shocks, and 
that they could not arise from any of the other agents, but 
especially from any of the other agents above mentioned. 

The great obstacle to the general reception of the electric 
theory concerning earthquakes, is our ignorance of the nature 
of the electric fluid, and how it can accumulate in sufficient 
quantities to produce tbem. But it is surely not the custom in 
science to reject a part because, with our present means and 
infonnation, we cannot make out the whole. The time may be 
near when we shall be better acquainted with this mysterious 
agent, for our knowledge of it has increased of late years with 
rapid strides. But in file mean time let us not reject that part 
of whicb there is sufficient proof ； and, amongst other things, let 
us receive this, ~ that the electric fluid does produce earth- 
quake ； for, however, inefficiently set fo^th, the facts contained 
in this paper iocontestibly prove that such ift very frequently 
the case. 



THE THERMiE OF THE PYRENEES. 

" Laudabunt alii clarain Rhodon, aut Mitylenem, 
Aut Ephesum, bimarisye Corinthi 

Maenia." Hobatii— ^ Munatium Planeum. 

Ip another Zimmennann were to arise, he could select no fitter 
field for the composition of a work on solitude than the British 
metropolis at the present season. The long avenue at Pal- 
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myra—the ruins of Baalbeck 一 the temples and amphitheatres 
of Djerasb, are not more desolate than its most fashionable 
quarters. If a sound breaks on the solemn silence of the scene, 
it is the rolling wheels of 卫 travelling carriage, hurrying off 
some of its fashionable and aristocratic denizens to the extremi- 
ties of Europe. Not a spot escapes the eager curiosity of our 
tourists. In spite of Schamil Bey and Russian espionage, de- 
tachments are even seen moving from Eastantinogorsk, on the 
line of the Kuban, by the right bank of the Podkuma, on the 
celebrated Caucasian springs at the foot of Mount Elbrouz. 
And all this for the mere pleasure of saying, " We have been 
there." With truth, a celebrated philosopher has observed, 
that things are nothing in themselves, but in the ideas, we as- 
sociate with them. 

With the whole continent before him, the tourist, if embar- 
rassed for a field of operation, need only consult Murray. But if 
limited for time 一 if desirous of visiting scenes unrivalled for 
beauty of scenery, for salubrity of climate, for diversity of race, 
for the luxuriant and various productions of nature so dear to 
the gastronome, and for historical and poetical associations ~~ 
let him make the tour of the Pyrenees. If less grandiose than 
the Alps, their more southern clime imparts to them a sunny 
softness, an exuberance of vegetation, which Switzerland does 
not possess, and a peculiar beauty unsurpassed by any moun- 
tain scenery on the. face of the globe. 

For the tour, of the Lower Pyrenees, the traveller should 
zuake Tarbes his base of operation. If fond of horseflesh y after 
visiting its magnificent Haras, leaving his heavjr baggage be- 
hind him, he may commence his march on the mountains by an 
advance on Bagndres de Bigorre, pompously styled by its in- 
habitants, " the Paris of the Pyrenees." 

BAGNERBS DE BIGORRE, 

At Bagneres de Bigorre there are between thirty and thirty- 
five sources; their temperature varies from 18° to 40* of Reaumur. 
Eight of the most reputed sources supply the great bathing 
establishroenis. They are, La Reine, Le Foulon, Le Dauphin, 
Le Roc de Lannes, Les. Yeux, Le St. Roche, &c. There are 
many other ihermal sources at Bagndres which belong to indi- 
viduals ； the most celebrated are those of Le Salut and Labas- 
sere ； in addition to which there arQ two ferruginous sources and 
one sulphureous source (cold). The temperature of nearly all 
these sources is very elevated. " Originally of the same nature 
as the sulphureous sources of the Pyrenees," says a celebrated 
chemist, " they have without doubt undergone in the bosom of 
the earth, in the heart of the mountains, alterations which ap- 
parently have converted their sulphur and sodium into a sulphate, 
and their caustic alkali into a carbonate. The waters of Bag- 
ndres are specific in cases of obstructions of the bowels and 
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liver, in chronic inflammations and haemorrhoids, in cutaneous 
disorders, and in old wounds. In the complaints of females 
and obstinate constipations, they are considered sovereign re- 
medies. The thermal establishments of the Pyrenees are all 
under the direction of an inspector-general, appointed by the 
government. 

Bagndres is the most fashionable place in the Pyrenees ； the 
season lasts from August to October, but it is also an agreeable 
winter residence. The town is remarkably pretty and clean, 
the Adour running, through most of its streets. It contains a 
theatre, a cassino, and three excellent hotels. Six to seven 
fhuics per diem, including bed, is their usual charge ； a rate, in 
fact, common to all the hotels of the Pyrenees. The character 
of the scenery at Bagndres is a mezzo termini between the 
savage grandeur of the upper regions of the mountains, and the 
sunny beauties of the plains which it overlooks. For picturesque 
beauty, the valley of Campan is justly celebrfited. From this 
valley, a mountain path will conduct the traveller over theTour- 
malet to Bardges, should he prefer that route to the more cir- 
coitoD8 post road by Lourdes. 

BA&EOES, 

There are six sources at Bareges, varying in name, tem- 
perature, and properties. 

1st. La Chapelle; its temperature is from 24° to 25° Reaumur; 
its superabundaut waters are conveyed into the baths supplied 



from the hotter sources. 

2. The New Bath temperature 29° 

8. KEntree 31 

4. Bain du Fond 28 

5. Bain Polard 30 

6. La Temper^e 27 



These six sources are distributed among fifteen Cabinets de 
Bain, which, on account of the diversity of their waters, have 
each their peculiar results. There are, in .addition, two 
shower baths ； their temperature varies from 34° to 36° of 
Reaumur. 

Although but slightly salphnreous to the* taste, the waters of 
Bardges are to the smell highly impregnated with the odour of 
sulphur. All the sources throw off bubbles which contain 
pure azote. The component parts of these waters are, the 
sulphur of sodium, sulphate of soda, and silex. From their 
exciting qualities, they act so strongly on the nervous system 
as to produce fever, and hence is attributed their excellent 
effect in numerous chronic diseases. They promote circulation, 
and stimnlate the different organs ； are efficacions in chronic 
rh^umatiam, sciatica, sprains, white-swellings, lameness, cuta- 
neous disorders, fistula, old ulcere, and paralysis. They are 
especially specific in gun-shot wounds. A military hospital 

vol. i.— n. s. s 
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for the invalids of the French army was established at Bartgefi 
so far back as the reign of Louis XlVth. • 

Like all sovereign remedies, the waters of Bareges must be 
taken with great precaution ； in some cases they effect the 
most miraculous cureB, and in others have proved fatal, when 
taken maUd-propos. 

In the Roman World, the Thermae of Bardges enjoyed a 
high reputation. Sertorius and Caesar embellished them in a 
style worthy the grandeur of the empress of the world. In 
more modern times, they were frequented by Marguerite de 
Navarre, the sister of Francis I.， the fair and accomplished 
authoress of the Heptameron, by Henry I'V., and lastly, bj 
Madame de Maintenon and her youthful charge the Duke de 
Maine. From its great elevation y the season at Bareges is 
short ； during the winter months it is totally abandoned. From 
Bardges the traveller descends by the valley of the Bastan to 
Luz, at a short distance from which, at the moulh of the gorge 
leading to the celebrated Cirque de Gaveroie, are situated the 
Baths of St. Sauveur. 

ST. SAUVEUR. 

St. Sauveur possesses but one source. At the shower bath, 
the temperature is 18° Reaumur ； at Bezegna, 27°; at La 
Terrasse, 26° ； at La Chapelle, 24°. These waters are particur 
larlj recommended in nervous affections, eoughs 9 and in dis- 
orders of females ； they are administered intenially, in batiis, 
and d la douche. Half a league from St Sauveur are tb« 
waters of Visos, which are of a recent discovery, and are con- 
sidered more efficacious than even tho^e of Bardges ； but tbe 
volume of the waters is so small, that it has not been possible 
to construct a bathing establishment* They are administered 
en bassin, injections, and fomentations. 

The Cirque de Gavernie, at the mouth of which these baths 
are situated, is justly celebrated for its surpassing loveliness 
and sublime grandeur. The Giant Marbor^, and the Breche 
de Roland, through the aperture of which, as through a case- 
ment, the traveller beholds at his feet the plains of Aragon^ 
and on a clear day* the distant cities of Huesca and Saragossa, 
was pronounced by Chateaubriand to be superior to any scenery 
in the Alps. From this point the tourist roust retrace his steps 
by tbe same route to Pierrefitie, whence by a magnificent gorge 
he descends to 

CAUTARETS. 

There are eleven sources at Cautarets, similar in composition 
to the other sulphureous waters of the Pyrenees. To the east 
of the town are the baths of Brazaud, Rieuniiset, and tbe 
Spanish. At some distance, on the declivity of tbe mountain, 
the two soorce8 of Paosias and Caesar, and beyond them the 
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source of La RailHere, the most efficacious of all. The bathing 
establishment at La SLailliere is a handsome edifice, containing 
two superb salons, and twenty-three cabinets de bains, all of 
marble a la Romaine. On the opposite bank of the torrents 
are the sources of Du. Pr6, Petit St Saareur, Des CEufs, Du 
Mahoarat, and Du 8ois. The temperature of the different 
sources varies from 26 to 40 degrees of Reaumur. They are 
sweeler but not so strong as the waters of Bareges. In scro- 
fulous and chronic gastric diseases they are highly efficacious, 
aod especially in colds of long standing which threaten con- 
sumption. Every year, at the same season, horses touched in 
the wind are sent from the Haras at Tarbes. Morning and 
evening they are led out to drink at La Railliere, are then 
gently exercised, and at the end of thirty days generally return 
perfectly cured. The patient generally commences with the 
wateni of La RaiUiere, which are suoceeded by those of 
Paosias. 

- Next to Bagndres, Cautarets is the most fashionable place in 
the Pyrenees; the hotels are good, and private lodgings abundant 
There is also a cassino, at which, during the season, balls and 
concerts are giren. To the lover of the picturesque and the 
stpoTtsnian the environs of Cautarets present a wide and extended 
field of gratification. The excursion to the Pont d'Espagne 
and Lake de Gaube presents scenery of unrivalled beauty, and 
affords ample food both for the gan and the pencil. 

Leaving Cautarets, the tourist descends by the Valley of Ar- 
gallez to Lourdes. Here he leaves behind him 'the sublime 
grandeur of the Pyrenees, and plunges into the sunny plains of 
Bearne, passing, by the right bank of the Gave, through a richly 
cultivated, picturesque, and highly populous district to Paa, the 
ancient capital of Bearne. If the traveller approaches Pau 
from the nortb, he will, for the first time, appreciate the truth of 
the term which French vanity applies to the whole of France, 
viz M La belle. From the terrace of La Place Rojale the view 
embraces the lovely valley of Gave, with the line of the Pyre- 
nees as a back ground ； a view for nnsurpassing beauty and subli- 
mity that may be justly compared to Berne, Satzbourg, and Gre- 
nada. For the mild salubrity of its climate, for the beaoty of its 
environs, for its luxury and % cheapness of living, and for the 
channs of i ts society, Pan, as a winter residence, is unsurpassed by 
any totrn in France. In its lovely promenades may be seen, 
in beautiful joxta-position, the graceful Parisian, the stalely 
bke-eyed daughters of the British Isles, and the bewitching 
Sefkontas of romantic Spain, their graceful mantillas beautifully 
contrasling with the scarlet and white capuces of the Bearnese, 
or the more gracefidcoiffures of the long-haired Basques, which, 
combined with the wild and graceful costume of the Aragooese 
contrabandista, and the gay uniforms of the officere of the gar- 
rison, impart to the whole scene a pictaresque beauty rarely, if 
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ever, seen in the North of Europe. Of late years, Pan has be- 
come at once an English and Spanish colony ； combining all 
the comforts of England with the luxuries of the South. As a 
winter residence fcwr pulmonary patients, it is justly celebrated, 
and it enjoys the adrantage of an English resident physician, 
Dr. Taylor, who, for high professional skill, urbanity of manner, 
profound and versatile acquirements, has justly endeared him- 
self to all who may have made Pau their head quarters for the 
winter. His recent work on the mineral waten of the Pyre- 
nees should be read by all patients proceeding to these Thenme 
in the pui-snit of health. ff 

Among other advantages, Pan possesses an admirable semi- 
naiy for female education, established by Madame Godiii, and 
now conducted by Madlle. Bearnais. 

At five leagnes to the southward are the baths of the Eaux 
Chaudes and Eaux Bonnes The Valley d，08sao, by which 
these baths are approached^ is one of the most beautiful iu the 
Pyrenees: in fact, from their propinquity to Pau, and the ro- 
mantic beauty of the scenery, the Eaux Bonnes is &8t becom- 
ing the most fashionable place in the Pyrenees, and is the an- 
nual resort of the §lite of Parisian society. The bathing 
establishment, the hotels, and lodging-houses are all in the first 
style. The efficacy of these waters was first discovered in the 
reign of Francis I" by their salutary effects on the wounded 
arquebasiera whom Henri d v Albret lea to the disastrous battle of 
Pavia. Hence their name, Eaux d^Arquebusades. The tra- 
veller should* not fail to ascend the Pic de Midi, or to visit the 
Baths de Penticousa on the Spanish side of the mountain. 

LES EAUX BONNES. 

There are four sources at Lea Eaux Bonnes. 1. La ^eUe 
Source, or Bavette, temp. 25° Reaum. 2. La Source Neuve, 24°. 
3. La Source Ortecbq ~ on the declivity of the mountain ~> less 
warm than Ihe two others ； and 4. another source on the flank 
of the mountain, higher up than La Buvette : its temperature 
is 11°. 

These waters are clear, sweet, oily, and charged with some 
Jlocons de Baregine ； their odour is slightly sulphureous. Their 
composition cannot be attributed to the minerals of the Pyre- 
nees, which at this spot are calcareous. La Buvette, however, 
deposits a mixture of silica and carbonate of chalk, which, 
without doubt, comes from the mountain. 

The Eaux Bonnes, in numerous cases, are considered tbe 
most salutary in the Pyrenees ； they dissolve by enchantment 
les dur^UB celltdairesj cleanse ihe surface of wounds, and are 
recommended in all chronic diseases ； but their greatest triumph 
is in pulmonary complaints. These waters, are used by 
such patients as are too delicate, or of too irritable a tempera- 
ment to try the other batbs of the Pyrenees. 
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LEB EAUX CHAUDBS. 

These baths are situated about about three miles from Les 
Eaux Bonnes. There are six sources : 

1. Le Roi • • temp. 26。 

2. L'Airessecq . 
S. La Redot • 

4. L^Esquerette 

5. Le Trou . • . 

6. Mainvelle (cold) . . 
In paralysis and rheumatism, these waters are highly cele- 
brated ; they me also recommended in complaints of the liver 
and spleen, jaundice, &c. The water of L，Esquerette， taken in 
strong doses, produces intoxication. 

There are several other mineral waters iu the Central and 
Eastern Pyrenees ； among the most celebrated of which are 
those of Bagndres de Lucbon, which were well known and es- 
teemed by the Romans. 
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PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 
COMPOUNDS. 

By J. Scoffbbn $ M.D. 
Lecturer on Chemistry, at the Alder^gate College. of Medicine. 

(Continued from p. 174.) 

Although we know the cross bow to have been used in the 
TeigD of Edward II., yet it would appear that about this time 
the use of the long bow became extended : at least we now 
begin to find the word mgittarius, (an archer,) whereas he who 
shot with a cross bow was termed baUistrarius. Not only were 
long bows employed as well as cross bows against the Scots, in 
1823, but also in the next year, by the army sent to the relief 
of AquiUun. It would seem that the arbalest aod the long bow 
had only to be used together, in order to prove the vast supe- 
riority of the latter, for its extension now rapidly increased, and 
in the reign of Edward III. the glory of this weapon was in its 
zenith. This monarch appears to have taken great pains to 
increase its efficiency and exteod its use. In 1342, the sheriffs 
of most counties in England were ordered to provide 500 white 
bows, and as many bundles ,of arrows, for the intended war 
against France. Subsequently to this, the king again sent to 
the sheriffs, complaining that the practice of archery was too 
much neglected by the people, who, instead of shooting on 
Sundays and holidays as heretofore, were in the habit of 
amusing themselves with various unlawful games. The terrible 
execution effected by the English archers, at the battle of Crecy, 
in 1346, is well known, and in this instance the peculiar genius 
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of the weapon, and its superiority over the arbalest, vrere well 
displayed. Previously to tie battle, there fell a shower of rmio, 
which so slackened the strings of the cross bows used by a 
troop of Genoese in the French pay, that the weapons became 
almost unserviceable, whereas the English long bows, which 
had been encased during the shower, were perfectly effective. 
It is obvious that tlfte very shape of the cross bow would pre- 
vent its being surrounded by a case, and here, as in many other 
instances, the long bow had a decided advantage. 

Ten years after this occurred the battle of Poictiere, vrhich 
was also won by the skill of our archers. The <^cisive victory 
of Homeldon against the Scots, in 1402, was entirely achieved 
by tbem ； and the Earl of Douglas found that the English 
arrows were so swift, and so strong, and discharged so forcibly, 
that no armour could repel them : his was of the most perfect 
temper, and yet he was wounded in five places. The English 
men at arms, knights, and squires never drew sword or couched 
the lance, the whole afTair being decided by tfae archers. The 
archers again did terrible execution al the battle of Shrewsbury, 
in 1403, where Hotspur was slain ； aqd the battle of Agincourt, 
in 1417, was their undivided conquest. So many victories 
accomplished by the employment of our favourite weapon, 
would, it might be supposed, have induced the enemy to imitate 
us ； nevertheless, this does not seem to have been the case ； the 
French pertinaciously adhering to the employment of the arba- 
lest ； for which reason Henry V., as Duke of Normandy, con- 
firmed the charters and privileges of the Ballistrarii y who had 
been long established as a society at Rouen. When we come 
to consider the long training, strength, and address necessaiy 
to constitute a successful archer, we need not wonder that the 
practice of the long bow was not more copied by our neighbours. 
How severe this training was may be gathered from certain 
statutes made long subsequently to tfae periods we have just 
spoken of; in tfae reign of Henry VIII., when portable fire-arms 
had been some time introduced, and when the practice of 
archery had in consequence somewhat declined. Henry VII" 
it should be premised, altogether prohibited the use of the 
cross bow*, although he did not hesitate to use it himself for 
the purpose of shooting for wagers : this prohibition might have 
been effectual at the time, but it was not permanently so, as we 
may learn from the fact that Henry VIII., less than twenty 
years afterwards, renewed the prohibition. He forbade the use 
of cross bows and hand guns, and passed a statute which 
inflicted a fine of «£10 for keeping a cross bow in the house b . 
Now followed a complaint from tfae bowyers, the fletchers, (or 
arrow makers,) the stringers, and the arrow-head makers, 
stating that many unlawful games were practised in the open 

• Stat. 29 Hen. VII. ， a.d. 1506. k Stat 2d Hen. VIIL cap. 17. 
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fields^ to the detriment of public morale and the great decay of 
archery. Those games were therefore strictly forbidden by Par- 
liament ； and then followed a third act, which obliged every 
man, being the king's subject, to exercise himself in shooting 
with the long bow, and also to keep a bow with arrows con- 
tinually in his kouse. Fathers and guardians were also com- 
manded to teach the male children the use of the long bow, 
and to have at all times bows provided for them, as soon as they 
arrived at the age of seven years. In connexion with this 
compulsory shooting at marks, we must notice the followiug 
remarkable pqpviso. " In case any person should be wounded 
or slain in these sports, with an arrow shot by one or other of 
the archers, be that shot the arrow was not to be sued or 
molested, if be had, imiuediately before the discharge of the 
weapon, cried out 《fast.， ，， a These statutes will show how 
necessary to the formation of an expert archer, constant exercise 
in the use of these weapons was regarded. 

Hereafter, where we treat of fire-arms, it will be found that 
in the reign of Henry VIII. they had arrived at no inconsider- 
able perfection, yet Uie long bow was still the favourite weapon. 
Indeed, much later, in the reign of Elizabeth, the musket was so 
unwieldy and slow to charge and discharge, that the bow was 
considered superior by many b . ' By this time, the prohibition 
of Henry VIII. against the use of the cross bow, had been 
forgotten, or waus disregarded, for we fiud that in the year 1572, 
Queen Elizabeth, in a treaty with Charles IX. of France, 
engaged to fuiDish him with 6000 men, part of them armed 
with long bows, and pari with cross bows ； and in the attack 
made by the English on the Isle of R6， in 1627, it is said some 
cross bowmen were in the army, since which period they have 
been entirely laid aside, except for amusement . The last time 
the legislature interfered for the protection of archery, was in 
1633, when Charles I. issued a commission for preventing the 
fields near London being so inclosed " as to interrupt the 
necessary and profitable exercise of shooting." There have 
sot been wanting, however, in later times, advocates for the 
occasional use of the long bow, in preference to the musket, 
and although the reasons adduced have some weight, they are 
greatly influenced by the prejudices of the writers. It is true 
that arrows can be shot from a long bow with fax greater 
rapidity than balls from a musket, even with all the newest im- 
provements : the flight of an arrow too is visible, but that of a 
ball is not ； these two circumstances are in favour of archery. 
It has been maiiitained, also, that arrow wounds are more dan- 

* Stow's Survey, by Strype, voL i. p. 250. 
b Toxophilus ； or, the Schole of Shooting. 

e The lone bow, however, continued in use until a later period ： in 1643, 
a company of archers was raised for the service of Charles I" and the Marquis 
of Montrose employed archers against the Scots. 一 Grose. Mil. Antiq. 
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gerous than those produced by balls, which to us appears, we 
must confess, a rery doubtful proposition. It has been argued 
that, out of an eqaal number of arrows and balls, more of the 
former will hit the mark ； a statement which is indeed probable, 
owing to the very unskilful manner in which the firing of musketry 
is usually conducted. An archer would be exposed to ridicule if 
lie shot very wide of the mark ； not so the musketeer, owing 
to the difficulty of discovering the fact. To this extent the 
advantages are on the side of archery ； but 】et us now consider 
the disadvantages. In damp weather, the bow and bowstring 
were so much relaxed, that the efficacy of the instrument 
became very much impaired. A side wind deflected the arrow 
exceedingly in its flight, and against even a moderate wind it 
was difficult to shoot at all. In these respects the musket is as 
superior to the long bow as the cross bow is to the latter. We 
need not, however, endeavour to settle this point on theoretical 
grounds, there being on record the particulars of a battle, in 
which muskets were opposed to bows, and the result was 
decidedly in favour of the former. We allude to the battle of 
Lepanto, fought between the Venetians and the Turks, in 
15*1, a detailed account of which is given by Paruta, the 
Venetian higtorian, who states that one chief reason why so 
few Christians were killed in comparison with the Turks, was 
because the latter used for the most part bows and arrows, where- 
as the former were supplied with muskets. True, the archers 
in this case were not English but Turks; these people, howerer, 
used the bow exceedingly well, perhaps just as well as our own 
ancestors. 

Having thus far traced the history of the bow, we purpose 
giving a short account an its range and powers. Unquestion- 
ably the longest arrow shot concerning which we have any 
testimony, is that mentioned in Sir J. Malcolm^ Sketches of 
Persia*. The story was originally told by Firdousi, the Homer 
of Persia, and has been repeated by many historians of good 
repute. In ancient times, (so goes the tale,) when Mensocheher 9 
the grandson ofFeridoon, made peace with Airasial, the Scythian 
invader, one of the articles of the treaty was that Persia should 
hare all the country to the north-east, over which an arrow 
could be shot from Demavend. A hero named Arish ascended 
to the top of the mountain, and shot an arrow to tbe banks of 
the Oxus， a distance of between five and six hundred miles. 
One Persian author, in relating this fact, states that the arrow, 
which was discharged at sunrise, did not fall until noon ！ and 
another author of high reputation informs us that the festival of 
Uie arrow, on the 13th of October, which is still kept by the 
followers of Zoroaster, is in consequence of this event. Neither 
historian states from what kind of bow this was shot; Uie 
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general tenor of the story would seem to indicate the long 
bow. The English archers, justly celebrated as they were for 
the long range and precision of their shots, could not accom- 
plish more than 600 yards, at least, except on a few extra- 
ordinary occasions. The greatest range which oar modern 
English arcbeis can accomplish is from 300 to 500 yards. The 
Turkish ambassador, when in England in 1795, sent an arrow 
upwards of 480 yards, in the presence of several members of the 
Toxopbolite Society •• His bow was made of horn, and is still 
in their possession. This was considered a very long shot ； yet 
there axe two or three on record, as occurring since arcbeTy has 
been merely a pastime, which have exceeded it by twenty or 
thirty yards b . 

With regard to extraordinary feats of correct aim, histoiy 
affords us sereral instances* The story of Astor of Amphipolis 
and Philip is well known, but savours a good deal of the im- 
probable. The reputed feats of Domitian in archery are more 
worthy our credence. He would frequently, it is said, cause 
one of bis slaves to stand at a great distance, with his hand 
spread as a mark, and would shoot his arrows so correctly as 
to drive them between his fingers. Commodus too was a very 
expeTt archer, and with an arrow headed with a semicircular 
cutting edge, he could sever the neck of a bird. The story of 
William Tell is known to every one, and generally regarded in 
the light of an historical fact: this, however, does not seem 
likely to be the case, there being many reasons to suppose that 
his historian borrowed the tale from a Danish story related by 
Saxo-Grammaticus, who wrote in the 12th centuiy. This veiy 
feat he states to have been performed by Toko 9 a Dane . 

In illustration of our subject, we shall be pardoned for making 
a pretty long extract from Garrick's collection of old plays, 
where Uiere are found two legends relative to the skill of English 
archers. The first is related in a ballad of eight fyttes or parts, 
entitled " A Merry G este of Robin Hode. n According to the story, 
the king (Edward IV.) disguised himself as an abbot, and paid 
Robin a visit* The outlaw, by way of entertainment, proposed 
a shooting match. He set up two wands, but so far removed 
from each other that the king made some objections : but we 
will quote the ballad. 

' 龜 The Turkish Ambassador's secretary said that the (then) present Grand 
Sultan shoots 600 varde, which is the greatest performance of the modern 
Turks ； but that pillars stand on a plain near Constantinople commemoradng- 
ancient distances, about 600 yards. (Menu Mr. Jones at Mr. Waring's, an. 
ym'y^Banks. MS. Mut. Brit 

>» There is a tradition, that an attorney of Wigan v in Lancashire, shot a 
mile in three flights. By S3 Hexu VlIL, no one aged twenty-four is to 
shoot at any mark under eleven score yards. 

c Tales and Popular Fictions, &c«, by Thomas Keightley, 1834. 
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" By fifty space our kyoee §ajde 
Tne markes were too tonge. 
On every' syde a rose garlande 
The shot utader the lyne. 
Whoso £uleth of the rose garland, said Robyn t 
His takyll he shall tyne B t 
And yelde it to his maister 
Be it never so fine. 
Twyse Robyn shot about 
And ever he cleved the wande." 

Little John, Scathelocke, and Gilbert did the same ； but 

" At the last shot that Robyn shot 
For all his frendes fore, 
Yet he fayled of the garland 
Three fyngers and more." 

Of coarse he forfeited his " takyl," which he consequently pre- 
sented to the disguised king. 

The second ballad refers to Adam Bell, Clym of the Cloughe, 
aud William Cloudesdale ； archers as celebrated in the northern, 
as Robin Hood was in the midland counties. The king is 
represented in company with these worthies, and the royal 
archers having set up the marks, Cloudesdale censured them, 
saying, 

" I hold him never as good archer 
That shoteth at buttes so wide ；" 

and having procured two " hasell roddes," he set tbem up, 
at the distance of four hundred yards from each other; his first 
attempt at shooting at them, contrary to the king's expectations, 
was successful, for it is said, 

" Cloudsdale with a bearyng arrowe 、 
Clave the wand in two." 

The kiog was naturally much surprised at this exercise of skill, 
aud told him he was Uie best archer he had ever seen. The 
brigand ou this said he would show him a still more extra- 
ordinary proof of his talent, and tying his eldest son, a child of 
seven years old, to a stake, and placing an apple on his head, 
he retired one hundred and twenty paces from the child's 
back, aod having cautioned the spectators to be silent, and his 
sod to stand still, 

" He then drewe out a faye brode arrowe, 

His bowe was greate and longe, 
He sette that arrowe in his bowe 

Tha^ was both styQ» and stronge. 

" Then Cloudesdale cleft the apple in two, 
As many a man might se, 
Orer Gods forbode b ！ sayde the king, 
That thou shode shote at me 1" 

These quotations are not made with the view of their being 
• i. e. shall lose it. b God forbid ！ 
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received as undoubted historical records, but popular Ixadilionf 
are nevertheless valuable in giving breadth ajod toue tu* undis- 
puted facts of a similar nature. Had these tales been egregiously 
beyond the lixaits of probability^ they could scarcely have 
succeeded as popular ballads intended for the age in which ibey 
were made. Indeed, history would seem rather to strengthen the 
probability of the skilful archery just mentioned. Carew, speak - 
ing'of the skill of the Cornish archers a two centuries back, says, 
" For long shooting, their shaft was a cloth yard in length, and 
ibeir prickes twenty-four score paces, equal to 480 yards, and 
for strength they would pierce any ordinary armour ； and one 
Robert Arundell, whom I well knew, could shoot twelve score 
paces with bis right haod, with bis left, and from behind his 
Lead." Another anecdote of the skill, of the Cornish archers is 
related in the life of Hrary VIII" by Hall. " There came to 
bis grace, (the king,) a certayn man with a bowe and arrowe, 
aad he desired his grace to take the muster of hym and to see 
biui shoote ； for that tyme h}8 gTace was contented; the man put 
bys one fote in bis bosome and so dyd shoote, and ghote a very 
good sbote, and well towardes bys marke ； whereof uot onely his 
grace, but all others greatly merveyled ； so the kyoge gave him 
a rewarde, and for this curious feate he afterwards obtained the 
bye name of Fote in Bosome." 

The bow now having become a mere toy, it would be highly 
interesting to know the amount of force with which our re- 
nowued archers could formerly hit an object at a given distance. 
A journal of King Edward VI. partly supplies us with this 
information. His majesty relates that 100 archers of his guard 
shot before him two arrows, and afterwards altogether, the 
object aimed at was a well seasoned deal board, an inch in 
thickness : many arrows pierced it quite through, and some 
stuck in another board on the other side. Unfortunately, the 
distance is not mentioned, but we know that Henry VIII. pro- 
hibited any one above the age of twenty-four years to shoot at 
a mark at a less distance than 220 yards b , and we may presume 
that professed archers, on such an occasion as a trial of skill, in 
presence of their king, would shoot at a much longer distance 
than the legal minimum. 

It might be imagined that tbe cross bow, bent as it was by the 
aid of machinery, would be capable of projecting an arrow further 
than the long bow ； such, however, does not seem to have been 
the case. According to Sir John Smith % a cross bow will kill 
point blank between forty and sixty yards,, and if elevated, six, 
seven, or eight score yards, and even farther. Mods. William de 
Bellay d gives the cross bow a still greater range, and says that 



• Survey of Cornwall, 1602. b 39 Henry VIII. 

• Listructions and Observations, p. 204. 

• Instructions for the Wars, 1569. 
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if archers, and cross bow men, could cany about their pro- 
vision for their bows and cross bows as easily as barquebusiers 
do for their harquebus, he would prefer the former weapon over 
the latter. He states, moreover, that cross bowmen and archers 
would kill at 100 or 200 paces, as surely as the best harquebusier. 
On the whole, it appears that the cross bow was more certain of 
hitting a mark than the long bow, but could not be shot with 
such rapidity, nor would it throw so far. Cross bows not only 
shot arrows, but also darts, called quarrels or carreaux, from their 
heads, which were square pyramids of iron. They also shot 
stones and bullets. There were two sorts of cross bows nsed 
iu the English service, one called latches, and the other prods. 
The Genoese were most expert in the use of this weapon. 

Both archers and cross bowmen were subject to be greatly 
annoyed by the attack of cavalry. For the purpose of defend- 
ing themselves under tbese circumstances, they were supplied 
with sharp stakes, which they planted in the ground, and pre- 
sented to the advancing troops, after tbe plan of the modern 
bayonet Very late, indeed, in tbe annals of archery, in the 
reign of Charles I" an indiyidual called Neade, developed an 
exercise of bow and pike together. The evolutions were wit- 
nessed by the king, in St. Jameses Park, were approved by him, 
and ordered to be taught throughout England ； but political 
storms would appear to have prevented the execution of this 
maDdate 翥. For the amusement of the curious, we append the 
words of command for this exercise. 



Order your pike. 
Slope your pike. 
Unfasten your bow. 
Draw out your arrow. 
Nock your arrow. 
Shoot wholly together. 
Port your pike and march. 
Port your pike and retire. 



Fasten your bow. 

Recover your pike. 

Advance your pike. 

Come up to your close order. 

Charge your pike. 

Recover your pike. 

Shoulder your pike and march. 

Comport your pike and march. 



Other testimony, indirect but authentic, may be adduced to 
show the great power of the long bow. We have before us a 
treatise on military surgery, by William Clowe, Surgeon to 
•Queen Elizabeth b . In this book is related a case of injury 
from an arrow, which demonstrates the - force with which the 
weapon was imbedded in the thigh bone, and tbe great diffi- 
culty experienced in extracting it. We shall make no apology 

• The description of this exercise was printed in 1633, under the title of 
" The double armed Man/' 

b «« A profitable and necessarie booke of observations for all those that are 
burned with the flame of gunpowder^ &c" and also for curing of woundg 
made with musket, and caliver shot, and other weapons of warre oommonlv 
used at this day both by sea and land, as hereafter shall be declared. With 
an addition of most approved remedies, gathered for the good and comfort of 
many out of divers learned men, both old and new writers." 4to. 1637. 
Biaek Utter. 
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for quoting this namtive, which is doubly interesting, showing 
as it does how a rude and empirical practice of surgery must 
have added to the danger of wounds in those days. 

" The cure of a gervingman, which was shot into the leg 
with a aheqfe arrow, and the head sticking in the bane. 

" A few yeares past, at a great mustering and training up of 
80uldiers, at Pile End Greene, neere London : amongst those 
bands of trained men there was appointed a certain Dumber of 
archers: who after they had marched a long time, in the end 
the bow-men were dWided from the pike-men, and shot onely 
to trie and exercise their bowes : it chanced in their shooting at 
a marke, about sixe or seven-score off, by misfortuue one of 
their arrowes did bit a gentleman's seruant ealled Master 
WUkipole into the outside of bis left legge, so that the shaft 
was firmly fixed in the bone, yet being a good way off beyond 
the marke when he received this huri. n The italics are ours, 
not the author's. Here then is an instance of an arrow being 
embedded in the leg bone, (with what firmness we shall here- 
after see,) at a distance, a good way beyond a hundred and 
forty yards. We will now resume the quotation. " There was 
at that time one in the field which professed snrgerie, and prof- 



patient was hurt: hee being in great paines, was glad of any 
helpe, and so permitted the fellow to dresse him, who forthwith 
did attempt to take out the arrowe, nothing regarding the rent- 
ing or tearing of the muscles, but oaer-hastily y and unaduisedly 
did poll out the shaft, and left the arrowe-head fast fSaistened in 
the bone, being a barbed bead, as are commonly aU our English 
sheaf e arrowes. After, willingly he would have excused the 
matter, and seemed to say, that Uie head was ill glued or fastened 
to the arrowe, and so he dressed the patient 9 tobis friends, great 
disliking, for that the patient was immediately troubled, and 
molested with a hot distemperature, much pains, aod innumer- 
able swellings, which induced a fetter, and bis stomacke clean 
taken from meate. Then it was the will and pleasure of 
one Master Spinola 9 in Fenchnrch Street, where I did dwell, 
to send for me, and there I found the surgeon, but his patient 
being in extreme paines : wherefore in my presence, for that 
they would be rid of this fellow, they said they were greatly 
aggrieved with Mm, and told him that he had stained hU 
practice in preseruing, and dressing the patient so ill, and that- 
his abase was great, and deserved punishment Then he went 
about to blear their eyes with a little beggarly eloquence, the 
which he had learned amongst a sort of treacherous runagates, 



paradoxical innovations, whose native soile is to them a wilde 
cat, and who abuse all good artes wheresoeuer they come or abide. 
But to auert circumstances, I say, he vanished awaye in dark- 
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i)ess， as may oppeate ih-my former bdokes, where I hare more 
at large spc^en of Mm and otber the lile abusers, whose btoudy 
hands without know1edge,'doe j hazard thelites of many." Mr. 
Clowes, having thus abused his rival pretty copiously, yields to 
the torrent of his emotions, and rejoicing in his superiority over 
the other practitioner, favours us with no less than four stanzas of 
poetry, in glorification of himself, and depreciation of bis rival. 
We shall take the liberty of omitting this effusion, and see what 
our surgeon does to extract tbe weapon. f< I did pat dawne 
a probe," says he， ^into the bottome of the wound, where 
manifestly I did feele the head fixed in the bone, and by 
reason tbe orifice of the wound was so straight and swo】ne, that 
I could not dilate any instrument sufficiently to apprehend and 
take bold of the arrowe head, therefore I was driuen to make 
reasonable large incision down to the bottofne, and then did 
put into the place of my incision a dilatorium, to open the* 
wound, and so presently took hokl of the arrowe-head with d 
rostrum gruinnm^ and then moved it by little and little, so very 
gently with safety I tooke out the arrowe-head." He then 
details the progress of the case to its resnlt, which was favour- 
able, and proves that, for those days, he was a very accomplished 
surgeon. 

We have given the foregoing description thus in detail, as 
Ibrowiiig much light upon an interesting subject : among other 
things, it mentions . a peculiarity of the English sheaf-arrow. 
Antiquarians ha^e made inquiries relative to the difference be- 
tween flight arrows and sheaf arrows. The latter are known 
to have been the shorter and heavier of the two, adapted for 
the purposes of war ； whereas the former were longer and lighter, 
employed for shooting at a mark. Clowes gives us a further 
amoiiDt of information : be tells us that the English sheaf arrow 
wsl8 usually forked. 

• Tbe old writer Giraldus Cambrensis relates instances of the 
feree with wWch an arrow may be shot, much more extraor- 
dinary than any thing we have yet mentioned on the same 
subject. He says that some archers belonging to the Venta 9 
a warlike tribe of Wales, shot at the oak doors of a portal, 
behind which certain soldiers had concealed themselves*. 
These doors were no less than four fingers in thickness, yet tbe 
arrows penetrated quite through. It is related also by William 
de Breusa, according to the same author, that, in a battle at 
which he was present, a Welshman having directed an arrow at 
A horse soldier, who was clad in armour, and h&d his leather 
coat underneath, the arrow pierced the man through the hip, 
penetrated the saddle, snd mortftlly wounded the horse. Another 
Welsh soldier pinned a man through the hip to the saddle in a 
similar way, and with this addition /the man feeling the wound. 
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pulled the bridle and turned about, when immediat^y he 
received a second shaft, in the other hip, which fastened him 1q 
the saddle on that side also, in such a m&Qner.thatbe could not 
stir*. 

, (To be continued.) 



THE PIANO-FORTE, 

ITS ORIGIN AND PRESENT 8TATB ； WITH OBSERVATIONS UPON 
ITS UTILITY AND INFLUENCE, AND SUGGESTIONS FOR FORM* 
INQ A CORRECT SELECTION OP AN INSTRDMBNT. 、 ： 

By Jakes Hine. 

A complete history of the piano-forte, extending backward to 
its earliest and rudimental state, is still a desideratum in the re- 
cords of inventions. A work so full of interest would demand 
for its performance a wide research into the remote ages of 
musical antiquity : each alteration to which the primary form 
of clavichord was submitted, would require to be traced with a 
minute care, which should distinguish between those changes 
which have sprung from tbe purely mechanical conceptions of 
the maker, and others which have been demanded by the ex- 
pansion of idea in the composer. To illustrate our meaning: ― 
The question (still agitated by piano-forte makers) whether the 
blow of the hammer upon the string should be struck from be- 
low or from above, is referable to the former class of alterations; 
and the gradtial extension of the compass of the scale of the 
piano-forte, and generally, of its powers of expression, apper- 
tains to the latter. 

It is unnecessary for our purpose to enter into a detailed ex- 
amination of the forms and construction of the clavichord, the 
virginal, the spnaet, or the harpsichord b . At the same time, we 
cannot pass them by wholly unnoticed. The early form of ttese 
instrameatft was tabular ； the Btrings, whicb were in compass about 
four octaves, were struck by small tongues or wedges ofbrass, set 
in motion by keys. In the spinet (from spina 9 a thorn) and harp- 
sichord, a quiU was substituted for the brass wedge. In all but 
the latter form of instrument there was but one string to each 
note, the Tolume of sound seeming to have been bnt of second* 
aiy importance. Yet, feeble as must have been the tone, those 
naed in 'convents by tLe nuns were provided m^h an apparatus 
for stifling tbe noise, lest it should intrude upon the devotions 

• Itinerar. Cambria, Gir. Camb.p. 835—20. 

ose who trish for further information on the power of the bow, may 
to Froiuari*i Chronicles, A»chanC* Toxophihu, the various treatises 
od war of Sir J. Smyth, Ktd., Philip de Commie on archery (temp. Hen. VI.), 
MarkhanCt Art of Archery, and the Banhtian MS, on the same subject. , 

>> By a drawing preserved in Sir John Hawkins's Hist, of Music, vol. ii. 
p. 442, 4to, it appears that an early form of harpsichord was the perpendi- 
cniar % whence perhaps its name. 
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of the adjacent sisters. A more effectual method of preventing 
mch an iutemiption, in the present day, would be found in Mr. 
Wornum's ingenious Pocket Grand I^ano-fortes, in which the 
superincumbent strings were remoreable from all contact with 
the hammers, by raising the upper portion of the body of the 
instrument. 

But whaterer might be the amount of sound which was 
elicited by ibe touch of the player, the resonance of the string 
remained uncontrolled by any mechanical contrivance. Gra- 
dually, attempts were made, by the application of cloth and 
leather to tbe extremities of the stringB, and to other portions 
of the machinery, to obviate the jarring of the wires ； but the 
merit of wholly arresting the superfluous vibration of the string, 
was reserved for a later period. The clavichord, virginal, and 
spinet, each in turn yielded to its successor, until the harpsi- 
chord, in which each key was brought to act upon two or three 
strings simultaneously, assumed that preeminence over tlie spinet 
which the grand piano now holds among its smaller brethren: 一 



But, with all its improvements a» to power of sound, there re- 
mained in the harpsichord the radical defects of its predecessors: 
the offensive twang of the wire, plucked by tbe quill, and the 
prolonged resonance of the strings. The remedy of these evils 
attracted tbe attention of the ingenious in divers parts of Eu- 
rope during the early part of the last century; and the honour 
of that invention, which succeeded in overthrowing them, is 
contested by at least two names, ― Wood and Schneter; tbe 
former an English monk in Rome, the latter a Bohemian urn- 



strongly in favour of the latter. We proceed now to show in 
what consisted that important alteration which opened the way 
to the production of the class of instruments now known among 
us, (by a Dame derived from the control which they gire to 
ibe player over the quantity of sound he may desire to prodnce,) 
as " piano-fortes." 

The first step in this improvementy was the substitution of 
the hammer* (the use of which had been hitherto confined to 
thatrade and elementary instrument, the dulcimer) for the quill* 
By this process, a firmer and rounder tone was secured, as well 
as a power of* mitigating or increasing Uie force of the blow. 
The hammers were covered with leather, to prevent all jar upon 
the string, and were secured by their position from reiterating 
tbe sound. But one of the defects of the harpsichord class still 
remained,— the prolonged vibration of tbe string. To correct 
this, a small jack was applied to the upper surface of each 

• " Le precieux avantage du marteau est d'etre aux ordres de celui qui sait 
le maltriser. U re^oit ou tact du pianiste une sorte d'animation magique 
qui fait que le son prend successivement tous le cmc^m. w ^Encydopeiie- 



Velut inter ignes Luna minores.' 
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string, moving in concert with the hammer, and descending 
upon the string as soon as the blow had been struck and the 
finger removed from the key. This apparatus is known by the 
term " dampers." The effect of these inventions was instant- 
aneously felt A patent of nobility was, as it were, conferred 
upon the new instrument That genius, the traces of which 
yet dwell among us under the names of Haydn and Mozart, 
seized at once upon its attributes, and suggested still further 
improvements by the impressive inspirations of their master- 
minds. There needs but a passing comparison of the produc- 
tions of the last of the jiarpsichord-scbool of composers with 
those of the piano-forte class, immediately following them, to 
discover how much the composer owed to the inventor ； as in 
the subsequent progress of the improvements in the instrument 
we may trace, although more occultly, the conceptions of the com- 
poser suggesting the means for their fulfilment It is a remark- 
able characteristic of the piano-forte, that its triumphant position 
should have been achieved through its mechanism only. On 
other musical instruments, the player is all but every thing in 
the estimation of his audience; the instrument becomes part of 
the man. The most simple strain breathed through an oboe, or 
drawn from a violin, appeals at once to the tenderest feelings, 
while, hitherto, the plectric class have suggested little beyond 
the idea of ingenuity in the performance. How often, in listen- 
ing to the noble strains in the piano-forte works of Beethoven, 
have we been led to exclaim, " What a passage for the cla- 
rinet! 一 How fine a point for the violins! — How orchestral 
that effect!" Thus treating the piano-forte as at best but a 
substitute for the more transcendent enjoyment of the orchestra. 
The dampers were set in motion by a leverage, to which the 
name of " pedals" was given ； it was soon extended in its ap- 
plication : after several attempts, that plan which is now gene- 
rally adopted, was discovered, the effect of which is to remove 
the blow of the hammer from one or more of the strings of a 
note, when the form of the instrument will allow the space ne- 
cessary for the action. This last-named pedal afforded a means 
of reducing, as the former of increasing, the volume of sound, 
and of producing a variety in the tone itself, closely resembling 
the harmonic sounds of the harp •• 

Our readers are well aware that some of the most beautiful 
effects in modern piano-forte playing are attributable to the 

• " Lacouleur ltd est donnee par les jeux dififoena qui oomposentle piano- 
forte, et (jui sont mus par l'actioii dgs p^dales. Celle qui Uve les dtouffoin 
fiut du piano un instrument ^ sons beaucoup plus forts et plus prolong^s, 
mais pas soutenus au meme degr6 f et qui, lorsque l,on firappe avec force, 
pent s'employer dans les momens aui demandent de la vigueur, et surtout 
on trouble bruyant voisin de la contusion. Mais, par un tact plus doux f le 
jeu qui rfsalte des etouffbirs peut aider puissamment ^ imiter la voix 
dans le soutenil du cantabile" — • Eneychpedie. 

VOL. l.—V. S. T 
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judicious use of this invention •• We may point to Thalberg> 
" Prayer from Mose in Egitto," as an instance of these most 
Taluable qualities in modern piano-fortes. 

Having arrived at these important results, which have come to 
be deemed essential to the idea of a piano-forte, 一 having adapted 
them to a diversity of shapes, 一 the grand, the square, the vertical, 
the horizontal, it remained for inventors to ascertain, by mathe- 
matical investigation and practical experiment, the most effective 
mode of striking the string, and obtaining and controlling the 
greatest body of tone. This latter result depended upon the* size 
of the wire with which each note was strung, upon the area of 
the sounding-board, and upon the actio!i of the hammer. Of this 
there are two distinct functions, ― the first, to strike the string 
with the precise amount of force desired by the player ； the 
second, to strike it as often and as rapidly as the composer has 
indicated. The best method of imparting the power to effect 
these two operatioDS 9 has afforded a wide field for inquiry. 
Many very beautiful contrivances, more or less complex y have 
been resorted to, by which lightness of touch, rapidity of ex- 
ecution, and clearness of utterance, have been secured to an 
extent almost incredible. To the attainment of the power of 
reiterating the blow with the greatest celerity and delicacy, a 
faculty so frequently called into action by the piano-forte writers 
of the day, immense labour and study have been devoted. To 
obtain this end, the great houses of Broadwood, Collard, and 
Erard, have directed their efforts, until by various means, in 
which it is difficult to find the absolute superiority of one be- 
yond the other, the closest sympathy between the touch of 
the player, be it light or firm, and the action of the hammer, 
has been secured. Those of our readers who are acc[uaiuted 
only with this quality of the piano-forte, (the repetition of a 
note,) as it exists upon instraments ten or twelve years old, can 
have do idea of the near approach to the vibrato of the voice or 
violin which such meaos as those employed by Messrs. Collard 
can effect. The above-named distinguished makers have all 
followed up in an honourable competition, at great cost, every 
invention which could tend towards the perfection of the piano- 
forte. The results of their enterprise are amply recognised by 
the public in a large and liberal patronage. 

As these observations upon the manufacture of piano-fortes, 
are intended for the iDformation of the amateur rather than of 
the operative, we must abstain from any enlarged analysis of 
the varied forms of structure which t})6 different manufacturers 
have adopted. In fact, it would be difficult to render intelligible 

• " La charlatanisme abuse de ces divers moyens pour fasciner lee yeux 
ou tromper les oreilles sur son d^faut de science et d'habfilite r^eDe ； mais 
cela ne doit pas empdcher les grands pianistes de tirer parti des ressouroes 
precieuses qu'ofirent ces difierens jeuz, soit m^s, soit a part l*un de l'autre.** 
一 Etuychpedie. 
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bj mere description, and without the aid of numerous diagrams, 
the many nice mechanical processes by which the action of 
the piano-forte has been matured to its present state of ex- 
cellence. 

It would be almost impossible, when all are striving after 
improvement, to point definitively to any maker as superior to 
others a : so difficult would it prove to decide, upon mechanical 
grounds, between the instruments of the above-named houses, 
for instance, that we feel called upon to urge our readers to 
refer the question to the judgment of their own feelings. The 
great professors who have from time to lime visited this 
country, have by their productions and performances given an 
impulse in different directions to the inventive powers of the 
manufacturers of piano-fortes. Heuce, some have devoted their 
attention to the production of instruments possessing a full 
deep tone, which is in accordance with the style of the graver 
composers : others have aimed at greater volubility and bril- 
liancy, to suit the demands of the lighter authors. Some have 
approached the solemnity of the organ, others the eclat of an 
orchestra. Some have imparted a voice-like quality of toue ； 
others a sharp and metallic. This diversity can be met only 
by a decision such as we have indicated ； or by a compromise 
which will place the selection upon that instrument, in which 
all these attributes are most equally collected. The first point 
in choosing, relates to the class of instrument. This, we as- 
sume to be a " grand," — horizontal, of course. If the touch of 
the* player is bold, firm, and rapid, and there be room enough 
for the tone, we should suggest an " Erard." If, on the other 
hand, the train of musical sentiment be more tranquil, " Broad- 
wood " must be resorted to. " Collard " will best supply the 
wants of those who may be called the middle class of dilettanti; 
whose taste is spread over a diversified range. In brief, the 
same rule which would guide the amateur in his decision 
between an Amati, a Straduarius, or a Guanerius violin, should ( 
be recognised in the selection of a Broadwood, a Collard, or 
an Erard ； the amount of sympathy between the taste of the 
player and the tone of the instrument being the index of the 
choice. The greatest caution ought to be exercised in 

* We may take occasion here to observe, without desiring to press upon 
the smaller class of manufacturers, that a really good piano-forte must be ne- 
cessarily obtainable only at a large establishment. The amount of capital 
required to maintain a stock of materials in a fit state for immediate use ； 
to pay the best wages to the best workmen in every department; to oflfer 
premiums and rewards for inventions or improvements, precludes all chance 
of oompetitioD to those of small pecuniary resources. Each of the principal 
manu&ctories may be assumed to give direct employment to 150 hands, 
(exclusive of porters and carters) aod indirect to carvers, metal plate- 
makes, wire-workers, and other artizans, of whom no estimate can be 
made. The number of instruments of various classes, made by these firms, 
during the last 25 years, very far exceeds 100,000. 

T 2 
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choosing instruments, in other than the repositories of the 
makers, or of those accredited by them. A system of imposing 
spurious instruments upon the public, by means of forged 
labels, was some years ago detected, and it is feared that it is 
not wholly eradicated. With respect to the exclusive pre- 
ference for the. instruments of particular manufacturers, occa- 
sionally exhibited by professors, we will assume it to be the 
result of conviction ； but we venture to recommend them, as a 
means of ensuring satisfaction to those for whom they act, to 
have regard to the principles of selection which we have 
suggested above ； by consulting the tastes and styles of their 
clients. 

If a " Grand " be, for the present, unattainable ； we would 
not advise any compromise ； but recommend at once the 
" Square " with the acti&n of the Grand. The intervening 
classes, whether they be bichorda, semi-grand, pocket-grand, 
or any other modification of the grand, however excellent in 
workmanship, carry pretence upon their very front. The forms 
of instruments of this intermediate class suggest expectations 
which their powers are unable to satisfy ； while, on the other 
hand, the powers of the grand-square far exceed the anticipa- 
tions of the bearer. The classes of upright piano-fortes, are to 
be viewed with a consideration of their usefulness, rather than 
for their intrinsic merits. Convenience and oruament must be 
allowed as their strongest pleas. Nevertheless, the greatest 
improvements have been made of late years in them all. The 
cabinety the largest of the classes, is rapidly disappearing; 
while Uie smallest class is as rapidly increasing in demand. 
In the latter class, both touch and tone have been brought to a 
high degree of perfection. Id the smallest of these classes, the 
defective tone of the bass-strings has been the object of great 
attention on the part of the makers. The vibrating portion of 
them has been enlarged by several successful expedients; 
among which the diagonal position, employed by Tomkinsoo 
in his Pianette, may be mentioned ； and a lighter and more 
equal touch has been obtained, by ingeniously articulated pro- 
cesses for connecting the hammer with the keys. 

Among the many claimants for public regard, an instrament, 
called by the inventor the " Eupbonicon," is entitled to notice. 
We have before directed attention % to it, and we repeat the in- 
vitation the more earnestly, that public opinion is cuvided upon 
its merits. It is externally an onion of the harp with the 
horizontal piano, the space below the key-board being closed in ； 
the back of the inclosure consisting of Uiree separate sounding- 
boards, from which all the weight of the tension of the strings is 
removed. These separate sounding-boards are also of unequal 
dimensions, obaerying a certain ratio to each other, and to the 
corresponding parts of the scale or key-board. At the back of the 
ley-board, rises the comb of a harp, ia which are set the pi 加, 
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round which passes an entire string, forming two by its return ； 
the pins for securing the strings and tuning them, are con- 
veniently disposed in the lower part of the instrument. The 
upper portion of the longer, or bass strings, is exposed to the 
air ； while the whole of the shorter strings are confined in the 
body of the instrument The inventor, in challengiDg for bis 
invention a superiority over every other form of piano-forte, has 
undertaken a fearful encounter. We say nothing of the amount 
of prejudice which naturally would attend so great an inno- 
vation, but we proceed to state those imperfections which bare 
been attributed to the construction of the instrument. The 
first is, that its tone is unequal in quantity and character ； the 
soaods obtained from the inclosed portion differing in these 
respects most perceptibly from tbose of the open part of the 
strings. Secondly, that the reverberator, or sounding-board, is 
injured by the subdivision of its surface ； and that much of the 
ribration of the longer chords necessarily passes without re- 
flection. To these serious objections, the weight of which will 
not be counterbalanced by novelty of form or splendour of 
decoration, may be added the di 伍 culty of keeping the instru- 
ment well in tune ； so large a portion of the wires being ex- 
posed to all the atmospheric changes. Our own experience 
leads us to confirm them, and to class the invention among 
things " desirable " rather than " accomplished.'* 

In contradistinction to the " Euphonicon," which boldly 
and undisguisedly avows its function^ maybe mentioned those 
instruments of harmony, the abundant fruits of M. Pape's fertile 
invention, which lurk about, in society, under the disguises of, 
loo-tables and sofa-tables, consoles and other capricious forms. 
In all these, there is but little beyond the idea to call for ad- 
miration or attention, even the novelty of which may be dis- 
puted ； for we read of a Regale (a kind of portable organ of the 
16th century) being so constructed, as to form, when shut up, 
a cushion or seat.. 

In guiding attention to the best classes of piano-fortes pro- 
duced by the leading manufacturers, we have endeavoured to 
aroid all ground of offence to those, the results of whose labours 
we have been compelled to pass by in silence. It would be 
impossible, in an article of so general a kind as the present, to 
point out minutely the many highly ingenious refinements which 
the iDStraments of other extensive manufacturers present. To 
the amateur, the names of Stodart, Tomkinsoo, Woraum, and 
others, are rendered familiar by the important improvements 
which they have made in the different details of this most in- 
teresting breach of British commerce. These improvements 
would more satisfactorily form the subject of separate notices, 
thao be included in the present. Our pages are ever open to 
any descriptions of improvements ； and to none would we more 
cheeriiilly afford admission than to those which indicated the , 
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progressive perfection of that instrument which has done sucb 
ample and ever extending service to the art atid science of 
music. Nor, if the " Myth us " of the ancienU be followed, which 
exhibited the symbolized arts as sisters allrumted, is the benefit 
of that service limited to music. How much of general intel- 
lectual culture is due to the introduction of music into the 
bosom of families ！ How much of historical, national, nay, of 
moral and religious instruction, may be referred to her presence ！ 
To her, in all ages, the good and great have turned for solace, 
and for the suggestion of that quietude which prepares the 
mind for holy thought. Shall we withhold then from the many, 
now that access is so widely facilitated, that which was of old 
the joy of the few ？ The greatest and most valuable aid in the 
diffusion of musical knowledge is, without doubt, the piano- 
forte. Its powers of expression, its clearness of accent, its 
portability, and its variety of form, all combine to render it 
invaluable to every class of society. It affords us great pleasure 
to record the fact that music, and particularly the study of the 
piano-forte, has assumed a more worthy position in the higher 
walks of manly education. The Universities of England abound 
in evidences of this pleasing truth. It is not to be desired that 
any constrained attention to this art should be required withiu 
the walls of Oxford or Cambridge ； but the art itself should 
be rendered accessible, and its cultivation made an object of 
interest, by urging the Professors of Music, in those seats of 
mental culture, to step forth from their retirement and vindicate 
the claims of the mistress whom they serve, faithfully, perhaps, 
but too much sub silentio. 

Lately, the piano-forte has been employed at the meetings of 
the great choral classes, by Mr. and Mrs. Hullab, with a success 
which has inspired a new zeal into their disciples. We should be 
glad to find tliat some steps towards imparting a practical know- 
ledge of the piano-forte had been sanctioned by the Educational 
Committee. We would have a certain degree of acquaintance 
with this instrument rendered generally attainable upon moderate 
terms ； and we feel sure tl^at a sufficient supply of instruments 
fit for the service might be obtained at very reasonable prices. 
That the time for this result will arrive we have do doubt. 
Looking to the immense strides which have recently been made 
in the diffusion of knowledge and taste, we do not see how 
limits are to be assigned to that diffusion. And we are sure 
that, as it is now the recognised duty of the government to take 
every care that facilities be afforded for the attainment of so 
beneficial an object, it is do less so to urge the advancement in 
those directions which most tend to waken ingenuity, and 
encourage national industry. In our manufacture of piano*fortes y 
while many improvements in the instrument may be due to the 
ingenuity of foreigners 一 (we have seen that the original inden- 
tion has been claimed for an Englishman,) 一 while we are com- 
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pelled to yield to tbem the palm as composers and performers, 
we still maintain our commercial superiority ； based upon the 
soundness of our materials, and the stability of our workman- 
ship. The markets of the whole wdrld are open to this article 
of British produce. 

We feel that we hare very inadequately addressed ourselves 
to this interesting subject; the matter of which spreads out into 
so wide and so complicated a mass of branches, as to Tequire 
far more space and other means of illustration than we have at 
our disposal, or can afford to it in our pages. We trust, how- 
ever, that enough has been said to awaken attention, and to 
convince the reader that the history of an instrument so im- 
portaTit, both in a musical and mechanical point of view, is, as 
we started with observing, a desideratum in the records of 
invention. 



THE WARNER CORRESPONDENCE. 

A mass of letters which have passed between faer Majesty's 
goyerament and Captain Warner, with the minutes of the pro- 
ceedings of the Commissioners appointed to enquire into his in- 
ventions, have been printed, in return to an order of the House of 
Commons. The correspondence has been carried on since the 
first day of September, 1841. A more extraordinary collection of 
documents has seldom been laid upon the table, and they certainly 
exonerate het Majesty's government from any blame for not 
offering to Captain Warner ample opportunities of proving the 
reality of his assertions, whilst they throw the utmost suspicion 
upon his capability of effecting what he promises. The boldest 
assertions, based upon bo proof whatever, the most evasive 
retreats from the completion of his promises, are visible at everjr 
step. It is a matter of do small difficulty to wade through this 
correspondence, analyse it, and lay it before the public in such 
a form as to give a satisfactory view of all the steps that have 
been taken by the government to arrive at just conclusions, and 
at the same time to shew the endeavours to separate the un- 
qualified demands of Captain Warner for belief in his loudly 
proclaimed powers, from whatever knowledge he may possess 
of gome as yet unknown explosive agent. Throughout the 
whofe of the negociations, we are happy to observe that the 
utmost courtesy has been shewn to the inventor, that no means 
have been had recourse to for the purpose of discovering his 
secrets, and that whatever be has advanced, has been listened 
to with cahn and polite attention. The task of settling the 
compensation and purchase of a secret is no doubt most difficult; 
tbe negociations must necessarily be protracted, and many 
misunderstandings must arise ; but we think that, on every occa- 
sion, Captaih Warner has been the cause of breaking off the 
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treaty, and of unsettling the arrangements just at the precise 
moment, when we were led, from the correspondence, to the 



been brought apparently to a satisfactory conclusion, reflects 
no credit whatever on Captain Warner. He bad held a personal 
communication with its members ； had answered, certainly in a 
most evasive manner, the questions applied to him ； and sud- 
denly declined performing what he bad undertaken, because 
they stated that they had not the authority to enter into an 
agreement as to reward or remuneration, he knowing that to 
higher quarters he was to look for the carrying out that port of 
the arrangements. It is much to be lamented that so much 
mystery attends all the first steps taken by Captain Warner, 
and that they have been, by unforeseen circumstances, so in- 
volved in darkness, as to be suspicious. All the early history 
is apocryphal. He slates that, about 12 years ago, be de- 
stroyed two vessels, of which remarkable event no trace has 
been left ； the date, the particulars, the name of the only man 
who was a witness to these startling circumstances, was 
promised to be given by Captain Warner, on the 19th of April, 
1842, on the following day: we have no such entry made. 
From a Portuguese schooner, at a distance of six miles, he 
shivered several tons of rock at the Bayonne Islands, whilst 
at a distance of three miles he split three trees. These, it 
seems, are the only trials he has ever made of hit wonderful 
powers ； yet upon these he builds his proofs that he could blow 
up the foundation of the battery at Gibraltar, called the DeviFs 
Tongue. In fact, he has, excepting from his own belief in his 
agents, nothing to produce that could prove satisfactory to the 
least enquiring mind. Unfortunately, all those to whom he 
appeals are dead. The admiral, who saw the long range tried, 
is no more. His late Majesty, who is said to have taken an ex- 
traordinary interest, seems to have communicated his feelings to 
no one on the subject Of those who were acquainted with his 
proceedings, we have only to say, that they were not those upon 
whose judgment much reliance could be placed. Lieutenant 
Webster, to whom an appeal was made, was not a person at all 
calculated for that calm investigation, and deliberate attention, 
which are necessaiy to ensure our belief, or one upon whose 
authority any thing might be credited. A kinder-hearted man, 
but a more credulous one, never existed. He had a heated 
imagination, which led him to errors fatal to his own comfort 
He had been an enthusiastic prophesier of immense wealth to 
England, from the mines of Mexico, and had some years before 
led his friends into great error, from his having constantly 
in his mouth, " rich veins, incalculable mines of wealth, largest 
fortunes in tfae world from the United Mexican mines," just as 
he had two or three years since the words " ttemendous power," 
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" wonderful explosion," " Captain Warnert terrific engbes," 
without being enabled to convey any definite idea of what he 
had seen or what had been done. We regretted, however, to 
observe in the Parliamentary Reports, that Sir Charles Napier 
designated him as a twaddler. He was easily to be imposed 
on, knew little of modern improvements, but was one of those 
wdl-dispo8ed 9 easily managed persons, for whom we always 
entertain the kindest feelings, but not the profouDdest respect 

The ministers, and the commissions appointed, were very 
naturally desirous to have the long range brought before tbem ； 
for well aware that explosive shells have been frequently tried, 
and are not all difficult to manage, they were unwilling to incur 
any expense in the examination. Captain Warner, however, 
always insisted upon the invisible shells being first experimented 
on, and constantly asserted that five thousand pounds were 
necessary for the trials. After having stated that he would, 
however, undertake it, if five hundred pounds were advanced, 
he abruptly brings the affair to a conclusion, upon the plea that 
he cannpt find fifteen hundred more, to make up a sum re- 
quisite for his shewing of what he is capable. 

His letters are most plausibly written, and whilst they loudly 
and boldly vaunt his capabilities, are sadly contrasted with the 
memorandums of his interviews with the commissioners. The 
an8wer8 personally given by him are completely at variance with 
his letters. The stupendous power seems scarcely to have been 
tried ； and whilst his invisible shells are proclaimed to be fitted 
for storms, for tides, for alterations of depth of water, when he 
is writing about them, yet when giving his oral testimony, he 
declares he did not intend them for tideways, or where there 
was any rise or fall of tide. Indeed, the discrepancies are of a 
character so extraordinary, that the greatest suspicion falls upon 
all bis statements. We should be glad to have found Sir 
Robert Peel a little more familiar with some of the rudi- 
ments of chemistry ； we bad looked upon him as an alchemist 
of the first class, for he had by a breath converted eight 
hundred millions of paper into that amount of gold ； but when 
we find him recommending the Board of Ordnance to make a 
shell of lunar caustic, for the purpose of having a powerful 
explosive, we have to regret that he has never attended a course 
of lectures, to place him on a par with the veriest tyro of a 
Mechanics 1 Institute, who would have told him that the proper- 
ties of nitrate of silver are essentially different, and could never 
form an ingredient of an explosive composition. We hope 
that chemistry will be taught to the classic youths at Harrow, 
that they may not exhibit to the world what may appear to be 
unjustifiable ignorance. 

The first letters occur in October, 1841, from Sir Robert Peel to 
Sir George Murray and Capt Warner; the former recommends 
the investigation of the inventions, first, as regards their destruc- 
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live power, and then their application with safety to the parly 
using it. A meroorandum is next given, drawn up by Sir 
George Murray, defining the points to be attended to, which 
he limits, first, to the power; then to the degree of safety and、 
facility with which it may be applied ； and lastly, to the detri -、 
ment which might result from the communication of the secret 
to foreign governments. He states his Teasons for giving ample 
compensation to Mr. Warner, and calls upon the government 
to bear the expense of the trials. 

We have next a letter from Sir George Murray to the Earl 
of Hardn-icke, and its answer, in which Colonel Pasley and 
Sir T. Hastings are mentioned by Sir George as the officers 
whose opinions would be relied upon, and the commanication 
of this choice by the Earl of Hardwicke, as a friend, to Capt. 
Warner, who objects to them both. 

We then have placed before us a letter from Capt. Warner, 
addressed to the Earl of Hardwicke, in which is submitted his 
statement of the powers of his inventions. He says, that for 
upwards of ten years he has been subjected to disappointments 
and suspense, the consequence of which is pecuniary embarrass- 
ment. He was, in the year 1830, about to take a command 
under a foreign power, when his inventions became known to 
his late majesty, who honoured bim with a command to com- 
municate the nature of his discoveries to Admiral Sir Richard 
Keats, and during two yeaTS he was occupied in a series of 
explanations and experiments, which proved not only satisfac- 
tory to that gallant officer, bnt likewise to Admiral Sir Thomas 
Hardy. He then entered the service of Don Pedro. On his 
return, he was led to hope that his views would meet the atten- 
tion of gOTennnenl ； but a string of accidents and circumstances 
prevented the exhibition of his inventions before Sir Robert 
Stopford, whose departure for the Medilerradean again threw 
obstacles in the way. Daring three years, he had repeated 
interviews with Lord Melbourne and his secretaiy, Mr. Cowper, 
during which he repeatedly offered to show his experiments, 
but his overtures were invariably rejected. He declined to 
reveal his discoveries indiscriminately to a public board, or 
make open experiments at Woolwich or in Flumstead Marsbes. 
At length, it was arranged that a naval officer of experience, 
and qualificfttions adequate to the task, should be selected to 
examine the projects, and report upon their character and 
merits. Lieutenant Webster, who was personally unknown to 
Capt. Warner, whose abilities as a seaman and naval officer, 
practically familiar whh man time warfare in all its branches, 
was declared to be a perfectly sattisfactory judge upon the oc- 
casion. After this detail, he enters upon the power of* bis in- 
ventions. They are twofold, 一 the first are designated inrisible 
shells ；' the second, tfafe long' range. By the means of the fint, 
he declares that he can blockade the mouths of rivers, baibours. 
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and roadsteads, and any channel where 'the usual soundings 
can be 'made may be rendered impervious ； the Straits of 
Dover might be rendered impassable ； the Dardanelles, the 
entrance to Toulon Harbour, would with greater ease be 
blockaded ； ingress and egress from the most important ports 
of the United Kingdom could be prevented ； all flnctuations of 
tide aud alterations in the depth of water are provided for, and 
time does not deterioiate the efficacy of these implements ； if 
certain artifices of concealment, allowable in warfare, are re- 
sorted to, the enemy may be kept for ages in darkness 
as to the plans of operation. He states that Admiral Sir 
George Cockburo, the Earl of Hardwicke, Lord Ingestre, 
and Capt. Webster weTe present at an experiment in July, 
1640. The gallant admiral expressed his astonishment at Uie 
stupendous power so promptly and easily called into action, 
but doubted its applicability on a large scale, and spoke of a 



Warner regrets, as his doubts bave done him damage in pro- 
fessional and official minds. He then expatiates upon the 
power he possesses of so environing a fleet that it could not 
get under weigh without certain destruction, and the same fate 
would occur if under sail, whatever be the state of the sea, the 
weather, the size and number of the ships, or the rale at which 
they may be moving. Not only in maritime warfare, but these 
shells are available against troops or forts. The land appli« 
cation is equally destructive. ' 

The next topic is the long range. The warlike advantages 
secured by it are, says he, an extent of range exceeding by far 
that of any ordnance now in use by any nation on earth : to 
this preeminent advantage may be added, rapidity of fire, cer- 
tainty of aim, freedom from recoil, and perfect safely to the 
yessel which carries and the crew which hstndles the imple- 
ments. He repudiates the boast attributed to him of being- 
enabled to blow up the rock of Gibraltar, but asserts that he 
could bring such a force to bear upon any fortress, as strong 
as Gibraltar, ― such a fire, that in a few hours not a man should 
be left alive. In the highest sea, he can ensure his aim at a 
range beyond any distance hitherto attained by any battery 
afloat^ He appeals to those whose names he has mentioned, as' 
having witnessed his experiments, whether he could not have 
bombarded Acre from a single ressel, placed in security, out of 
the reach of the garrison anrtilleiy. He affirms that an ordinary 
ship's company can be readily and easily taught the use of the 
implements, and that they cannot diseover the nature, con- 
structioD, and animating principle of the impelling power. He 
proceeds to eay， he is aware how startling and incredible these 
assertions must appear to those who think only of the agency 
of gsopowiler, or' whose knowledge does not go bej'ond the 
gilranic action, or dangerous and intractable fulminating 1 sub- 
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stances. He relies upon years of experiment ； upon being con- 
versant with ships and the sea since he was ten years of age, 
and having experimentally proved every situation of difficulty 
which presents itself in the battle or in the storm ； that he is 
not the dupe of his own excited imagination, but that he can 
perform all he professes. He then points out the importance 
to the country of his inventions, and the advantages in point 
of economy, which would have resulted during Uie war with 
Napoleon, had we been in possession of the knowledge of the 
long range. He feels he is now bound in honour and duty to 
disclose to her Majesty's government the extent of his amazing 
powers, which he has obtained after years of toil, study, and 
expense, aware that publishing such statements in the columns 
of a newspaper, or promulgating them to the multitude, would 
lead to his being derided as an impostor, or pitied as the dupe 
of his own fancies. 

He then submits his terms to the government, leaving the 
mode of payment for future arrangement. ^200,000 for the 



8onal services to carry his plans into operation, and disavowing 
any desire of a high rank in the navy. 

We have next a letter from Lieut Webster, addressed ta 
Capt Warner, detailing the steps which led to his becoming* 
acquainted with the projects of the inventor, his interview with 
the Lords of the Admiralty, and bis verbal report to them of 
the extraordinary effects he had witnessed. With this is given 
Lieut Webster's- letter to Lord Melbourne, reporting that be 
was convinced that nothing that floats can resist for a single 
moment, either at close quarters or any given distance, even to 
a range of five or six miles, Capt. Warners operations. He 
distinctly expresses his opinion that the first power that pos- 
sesses bis secrets will have the absolute sovereignty of the 
seas in its hands. Besides bearing testimony to the value of 
these inventions/ he urges the necessity of the nation's becom- 
ing their possessor. 

We have then several letters upon the nomination of a com- 
mission, and at length Vice-Admiral Sir Edward Owen and Sir 
Howard Douglas were chosen by the goreroment, and accepted 
by Capt. Warner. Sir Edward Owen, however, was called 
upon to enter into active service before the inquiry could be 
brought to a satisfactory conclusion. But, before leaving Eng- 
land, he communicated the impressions made on his mind by the 
interviews which he had had with Capt. Warner, which simply 
consists of observations on the assertions made of the infalli- 
bility of the machinery used, and the difficulty of finding a 
place for trial. 

We have next a curious correspondence, consisting of three 
letters ； one from Lieut Webster, that he considered himself 
free to take adrantage of the knowledge he had acquiied of 
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Mr. Waniert inveDtions, and therefore that the estimate of 
their value was diminished. This was communicated by Sir 
George Murray to Sir ilobert Peel, who nevertheless wishes 
tbe trials to proceed, although he thinks the value greatly 
abated* 

On the departure of Sir Edward Owen, Sir Byap Martin be- 
came a member of tbe commission ； some correspondence in the 
mean time passing on the subject of a request made by Capt. 
Wamer, that either Lord Hardwicke or the Lord Ingestre 
should be added to the two officers already named. The com- 
mission then called upon Capt. Warner to furnish them with 
a memorandum of the expense which might attend bis experi- 
ments, requiring the u long range " to be shown six times, the 
" invisible shells" three times. They leave him to fix the lo- 
cality, and inquire what cannon and what assistance he may 
wish to have from the Admiralty. To this we have the reply, 
that he does not require eitheT artillerymen or cannon ； that be 
wishes the invisible shell to be experimented on first, then the 
long range; he thinks the repetition of the experiments un- 
necessary, as the First Lord of the Treasury, tbe Master Gene- 
ral of the Ordnance, the senior naval Lord of the Admiralty, 
the Secretary of War, Lord Ingestre, have been eye-witnesses 
to his powers ； that Sir James Graham knew that the late Sir 
Richard Keats bad a favourable opinion of them. He then sti- 
pulates for a guarantee from the government of payment of a 
sum of money upon his disclosure of his secrets, and be will 
then proceed, at nis own expense, to demonstrate the power of 
his long range. 

The commission then state, that they are willing that tbe 
invisible shells should be first tried; their object having been, in 
making the first point of their attention the long range, to 
inquire into that which Captain Warner had stated in his papers 
to be of the greatest importance. They state that it would be 
an absurdity to be satisfied with the opinions of others, as the 
commission was appointed to witness and report upon the 
practical efficacy of the inventions, and they frankly state that 
they cannot permit themselves to be influenced by any thing 
which has hitherto occurred. They likewise observe, in answer 
to a part of his letter as to the testimony of those who have 
seen tbe actual power of explosion, being sufficient, without the 
repetition of an experiment at an unnecessary expense aod loss 
of time, that it does not appear to them that those experiments 
have been made either on a scale or under circumstances which 
warrant a conclusion that the invisible shells are applicable or 
practicable under all the conditions and circumstances of real 
service ； and that with respect to the prodigious powers of the 
long range, they have nothiDg but statements made, of so asto- 
oisbixig a nature as, by his own confession, to be incredible to 
those who have not witnessed them. With regard to the stipu- 
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Iatious for payment, they observe, that subject rests with her 
Majesty's ministers. 

We have next a minute of proceedings at an interview of 
Captain Warner with the Commissioners, in which that gentle- 
man, in answer to the questions put, says that he has been 
satisfied as if the power of the long range about twelve yeaTs ； 
as to the invisible shells, twenty-seven or twenty-eight years ； 
that he sank two privateers with them at the end of the war, 
one off Folkestone the other in St. Valery Bay. He was on 
board the Nautilus, hired into the king's service by his father, 
about four years. He answered to the question, whether # the 
Admiralty or Secretary of State bad not been made aware of 
such an extraordinary circumstance, that it was not reported to 
the Admiralty, as they were not under it, and that he did not 
know whether it might have been reported to the Secretary of 
State; the facts were not recorded in the log-book of the Nautilus, 
for none was kept; no head-money for the crews of the privateers 
so destroyed was received, because none was claimed ； none of 
the men of the privateers were saved, they were all blown up. 
No one knows any of the circumstances but myself and another 
man. He was then asked, "What is the name of the other man, 
and can you give the date and particulars of this extraordinary 
circumstance ？" to which the reply was, " Yqu shall know aU 
to-morrow. w He stated that his powers were tried in the pre- 
sence of Sir Aichard Keats and Sir Thomas Hardj, upon a 
farm belonging to his nephew, in Essex. In answer to a ques- 
tion thus put, " You say in your paper to Lord Hardwicke, 
* I have frequently tried my powers, not in a model merely, but 
on a scale ample enough for real action ； not once, and under 
favourable circumstances, but repeatedly, under varying cir- 
cumstances/ 一 state when, where, and how frequently these 
trials took place, and what persons were present when you 
made these large experiments," be said, the long range was 
tried in the presence of Sir R. Keats, at a place csdled Anholt 9 
and his gunner, John Goldsall, with a two-pounder, at a dis- 
tance of three miles ； that when speaking of its being tried 
under varying circumstances, be meant the sinking of t^e two 
privateers. His six-mile range be tried against the Bayonne 
Islands off Vigo ； it knocked the rock about to a great extent, 
tore it up, and shivered several tons of the rock ； its effect in 
Anholt Forest, at a range of three miles, was to split three trees 
in pieces. The next question was, " Can you give any distinct 
and positive proofs of the severe effects of your long range ？" 
To this the reply was, " At the Bayonne Islands, at a distance 
of six miles, if tliere had been 100,000 men on the island, they 
would have been destroyed. I could sweep every creature firom 
the rock of Gibraltar, and could blove up the foundations of the 
battery called the Devil's Tongue. It was from a Portuguese 
schooner, in Don Pedro's service, that I fired at the Bayonne 



THE WARNER CORRESPONDENCE. 



287 



Islands, six miles 9 distance," He was then asked, " Have you, 
in point of fact, ever tried .your 】ong range against any ship or 
vessel, or.lpuilding, so as tQ produce the, destruction said to be 
in your powe^?" "No ； but I undertake to forfeit my existence 
if I do not." Further questions being asked upon the subject 
of the long range, he said that the actual proofs of bis power 
were obtained by trying it. at, this Bayonne Islands and in 
Anholt forest ； and as to whether he would go to Dimchurch, 
on the coast of Kent, wh^re there is a small fort and building, 
that he could knock it all down and destroy Brighton in an 
hour. The invisible shells then becapie the subject of investi- 
gation, as to the means of securing them, their management 
during the rise of the tide, the manoeuvring necessary to keep 
out of the way of the enemy, the degree of force required for 
explosion, the risk of detection, the secresy, and the expense. 

The investigation was then drawn to a close, for Capt. Waraer 
declined to proceed further until the commission received author- 
ity to promise him the remuneration he asked, in the event of his 
proving to their satisfaction the ability to effect what he proposed. 
The coinraission therefore drew up no report, but remarked that 
enough was slated, in the course of their, examinatioa of Mr- 
Warner, to leave an impression that the secret could not be 
kept exclusively for the country. That the stipulation Captain 
Warner seeks is calculated, to obtain for bim the public sym- 
pathy. They therefore propose that he should be urged to try 
experiments with the long. range, and point out the dilapidated 
military defences at Dimchurch ； and state ihat if he can actually 
destroy the work and its defences, at a distance of six miles, 
they will be satisfied that he will have established a claim to 
liberal reward for having performed that which, to use Mr. 
Warner's own words, is perfeptly incredible. 

As Mr. Warner's proposition was at variance with that which 
had been assented to by him, a correspondence took place upon 
Sir George Murray's memoranda ； and it appearing to Captain 
Waraer that he was refused any preliminary guarantee what- 
ever, he " respectfully, but firmly and finally, declines proceed- 
ing with any further investigation ，， before the Commission. 

On this, the functions of Sir Byam Martin and Sir Howard 
Douglas ceased. On their acknowledgement of the last letter 
written to them, they thus reply to a passage which occurs ― 
" I put it to your candour whether I have not already made 
manj important disclosures to yourselves." — " To this appeal 
we give a decided negative^ not only for ourselves, but for the 
Commission as originally constituted ； you have not made any 
important disclosures to us; you have made. many assertions, 
but we have been afforded no opportunity of fulfilling the cbieif 
object of our commission, namely, the testing your discoveries 
by actual experiment." Captain Warner thinks that it was bis 
misfortune to have to encounter a prepossession in the minds 



288 



THE WABNBB COBRESPONDfiNCB. 



of the commission, that he intended to deceive; and, in his next 
letter, expresses bis feeling, that if he is driren out of his 
own course, his discoveries will become known to Europe. 
Further correspondence is carried on, and Captaio Warner 
says that the charge made against him of bringing the nego- 
ciation to an abrupt close is incorrect, and that the reason was 
the utter incompatibility, from the nature of the things them- 
selves, of performing the experiments he was called upon to 
make by the Commissioners. He objects to the performing 
the experiments of the invisible shells three times in different 
depths of water— to exhibit his long range six times ~ from risk 
of disclosure. He is still ready to shew that he can with pre- 
cision direct missiles the distances he before asserted, and 
authorizes Sir George Murray to disclose the agent employed 
by him to Sir Robert Peel. He lays no claim to scientific 
education, but to the possession of secrets of importance, and 
claims the protection which ought to be given to one who has 
laboured long and suffered severely. Ineffectual attempts having 
been made to revive the Commission in the persons of Sir 
Byam Martin and Sir Howard Douglas, who nrmly declined 
all further duties, Sir George Murray endeavoured to find 
other gentlemen disposed to undertake them ； having always 
had a sincere desire that Mr. Warner's discoveries should be 
turned to account On this Captain Warner accepts the proposal, 
provided that he may name three officers from whom a third com- 
missioner should be selected. At length, however, he agrees to 
submit his discoveries to two commissioners, Lieutenant^Colonel 
Chalmer, R.A., and Commander Caffin, R.N. They met on the 
20th December, 1842, and the day being fixed, Captain Warner 
attended. He stated that lie was not prepared to enter upon the 
long range; he produced drawings which illustrated the different 
modes of usiDg his shells, but avoided throwing any light upon 
the invention. He insisted that they were purposely invented 
for the ports of the Mediterranean, where tliere is little or no 
tide. To all the questions put, mere extravagant assertions 
were given as answers, and he declared that the subject of remu* 
neration was not to be discussed by tbem. A ten-gun brig was 
proposed to be used for experiments. Sir George Murray, on 
being applied to, placed it at the disposal of the commission, 
and five experiments were to be shown, for which Captain 
Warner required the sum of 2000/. Before this is granted, he 
was requested to give an estimate of the probable expense of 
his long range, and also to furnish a detail of the calculation of 
the expense for the invisible shell; to which he replied that the 
hiring of a steam vessel for a month would be 600/., for the 
three first experiments 800/., and for the two last 6001. ； the 
expense for the long range requiring a personal interview as to 
the experiments to be performed. 

On the 7th of April, the commission having met Captain 



THB WARNER CORRESPONDENCE. 



269 



Warner, on this occasion the Captain was not prepared to 
enter upon the question of the long range, being most anxious 
that the invisible shells should be first tried. He was not pre- 
pared to state the sum required to cany out the experiments 
of the long range, as it must depend whether the apparatus was 
to be permanent or temporary ； if permanently, he would hdve 
to build a steam ship which would throw out 100 of his destruc- 
tive agents at a volley, and three volleys in a minute, to the 
distance of five or six miles ； one of these balls was sufficient 
to destroy a ship. He said that he couid destroy a ten-gun brig 
five miles off as easily as he could lay his band upon the table, 
and that if fifty sail of line-of-battle ships were there, he would 
destroy every one of them. He was reminded that there ex- 
isted no proof of this assertion, which set aside all our pre- 
conceived notions of the laws of resistance. His answer was, 
that both Sir Richard Keats and Sir Thomas Hardy had seen 
its devastating effects at a range of upwards of five miles, and 
that the force was a hundred times greater than that of gun- 
powder. The commissioners pointed out that the government 
would not be acting with caution if they did not know the pro- 
bable expenditure. He stated that he was quite willing to 
carry out the investigation at bis own cost, if he had a guaran- 
tee that he would be rewarded when completely successful. 
The principal part of the conversation on the invisible shells 
turned upon the assertions previously made of his powers, and 
upon his power of regulating them ； though they w"re not in- 
tended for tideways, be could set aside that difficulty, and 
could cover the buoys which might be necessary with sea-weed, 
to deceive the enemy. A series of questions are propounded 
to Captain Wanier in a letter. He accounts for the expenses 
attendant upon his experiments ； alludes to the degree of dis- 
closure to which be is to go. He first wishes an interview with 
Sir George Murray, and expresses his wish that, before the 
】oiig range is entered upon, that the invisible shells be gone 
into. The commissioners then address Sir George Murray, 
inclosing the questions propounded to Captain Warner, and to 
which he promised answers on the 10th, and their memoran^ 
dum upon the expense attendant upon the experiment ； to 
which Sir George Murray replies, that as Captain Warner has 
already shown his experiments to Sir Richard Keats and Sir 
Sir Thomas Hardy, add fully satisfied them as to the applica- 
bility of his inventions, he ought to be aware of the actual 
cost of the investigations; that Sir George Mumy could not 
recommend so large a sum as was required foi* the purpose of 
testing the least important portion of the invention. Upon 
this the commissioners urge Captain Warner to make his esti- 
mate for the long range, for without it thtir commission must 
necessarily terminate. To this Captain Warner replies, that he 
will proceed to make up an estimate, which will require four 
vol. i.— N. si. * u 
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days ； that the experiments before the persons who are men- 
tioned were simple demonstrations, and not upon the scale re- 
quired by the commissioners. They then ask for an estimate 
of the expense of the experiments as shown to those persons. 
Captain Warner in his next letter gives the amount required, 
but declines entering into detail ； he says that the effective 
exhibition must be on a scale ample enough to encounter an 
enemy. He requires 2000/., and sajs that if the government 
was to prepare the requisite apparatus from the foundation, it 
would cost not less than 10,000/. He says that he could de- 
stroy a small cutter at a distance where she must be hull down, 
if his preparations were on adequate scale. He objects to the 
commissioners being on board his steamer whilst operating. 
He undertakes to perform the operations required, the commis- 
sioners being placed in a position to command a fair view of 
them. The cost of experiment before Sir Richard Keats was 
1500/. The outlay necessary to fit a vessel against fleets, forts, 
or troops, on a line of coast, would be 30,000/. 

Sir George Murray drew up a memorandum, and the com- 
missioners a statement of preliminary arraDgemeDts 9 to be 
signed by Captain Warner, to be submitted to her Majesty's 
government. A coiTespondence then takes place between Sir 
George Murray and Sir Kobert Peel upon the documents, from 
which it appeared that the negociation bad arrived at that 
degree of maturity which justified the idea that it might be 
brought to a termination. Sir Robert Peel urges that the long 
range should be first tried; upon which still further lettera 
pass from all parties, Captain Warner feeling both pain and 
disappointmeDt that the , arrangements should be disturbed by 
which priority should be given to the shells, which, he thinks. 
Sir Robert Peel does not sufficiently appreciate ； and he calls 
upon the commissioners to explain to the minister their import- 
ance in a maritime point of view. He states that he has re- 
considered his calculations, and 'cannot materially reduce the 
amount. The commissioners state that they cannot explain to 
Sir Robert Peel the value of the invention, as they know no- 
thing of it beyond the impression conveyed some rough 
sketches, and Captain Warner's assurance of its entire success. 
They also agree that the invisible shell was allowed priority, 
when they found that their efforts were unavailing to obtain 
the long range. Captain Warner writes to say that bis final 
resolution is that the shells should be rejected or entertained 
before the long range, and will not retract his distinctly avowed 
resoUition further than to say, that if the government rejects the 
shells and permits him to dispose of them as he pleases, he 
will then enter upon the experiments illustrative of the long 
range. He complains of the unreasonable protraction of the 
negociations, and wishes for a final answer. 
. In a conversation the Commissioners held with Mr. Warner, 
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expenditure of which would be 2,000/. ； having carried these 
out, he would then require 1,500/. more for the long range. 
Sir Robert Peel not thinking it consistent with his duty to 
authorize the expenditure of 5,000/., he is willing to expend a 
sum not exceeding 500/. for testing the valne of the 】ong range. 
Captain Warner, determined on trying the long range, says that 
if the Government will advance 500l, he will be enabled, by 
the assistance of his friends, to raise the remainder of the sum 
required, but as it is uncertain when the additional sum may be 
obtained, be cannot name the period when he will be prepared. 
A letter from Sir G. Clerk announces that the Lords of the 
Treasuiy have placed at the disposal of the Committee 500/., 
to ascertain the value of the long range. Captain Warner then 
addresses a letter to Sir Robert Peel, stating that he has been 
disappointed in raiding the sum be had undertaken to make up; 
requesting the aid of the Government; and he " respectfally 
and temperately " warns the prime minister that for the sdke of 
1,500/. inventions of deep importance to the country will be 
lost Sir Robert Peel refers him to the ordnance department. 
Captain Warner writes to Sir G. Murray, recapitulates what he 
has offered, and cannot reduce his estimate below 2,000/. He 
says he has made every concession demanded, has surrendered 
a guarantee, has left the appraisement of remuneration to the 
prime minister, but finds himself stopped on the veiy threshold 
of performance by want of funds. He communicates to the 



the sum, bis address to Sir Robert Peel to enlarge the Treasury 
grant, and his writing to Sir G. Murray ； and takes farewell of 
the Commissioners with heartfelt thanks for the courtesy and 
kindness he had received. Thus terminates a correspondence 
which for two years was carried on, and which we think exhi- 
bits, in a clear point of view, that, whatever explosive compound 
Captain Wanier possesses, he is unwilling to try the long 
range. We are convinced that he has a heated imagination, 
and that be is led to believe that he possesses powers which 
hare not been granted to man. 
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PATENTS. 
No. III. 

PAPEllS ON THE PATENT LAWS AND INVENTIONS OF GREAT 
BRITAIN, AND ALL FOREIGN COUNTRIES GRANTING THE 
PRIVILEGES OF A BREVKT. 

Communicated by Mr. Alexander Prince. 

OFFICE FO& PATENTS, 14, LINCOLN'S INN FIELDS. 

Specification of the Patent granted to William Wright, of 
Duke Street, St. James\ in the county of Middlesex, 
Surgeon- A urist^ for " certain Improvements in rendering 
Leather Skim or Hides 、 impervious to wet, more Jlexible^ 
and more durable.^— Sealed January 1 1th, 1844. 

This patent is taken for the very important purpose of im- 
proving the constitution aud condition of leather skins or hides, 
as taken from the commou process of tanning and dressing, 
by subjecting them to a completely distinct process, by which 
they are rendered perfectly impervious to moisture ； and by 
whicb, while receiving a character of greater flexibility thau 
they possessed, in what may be termed their natural stale, 
they also become more firm in their texture, and in this com- 
pounded iraprovemeut of flexibility and firmness, of consequence 
become more durable. 

The modifications which the chemical knowledge of modern 
times has enabled us to produce in the practical qualities of 
leather, hides, and skins, constitute the valuable process we 
term taoniDg. The iuimense value to us of a certain meaus of 
rendering the raw skius of animals unalterable by the exteroal 
natural agents which constantly tend to decompose them, has 
long been familiar to our every day experience, as regards its 
general use, but the more recent discovery of the manifest in- 
sufficiency of this process iu extreme cases, to meet our new 
wants and refinement of comforts, and the remedial means by 
which to overcome the deficiency, may be said to rival the ori- 
ginal discovery. 

The preparation in a rude manner of the valuable substance 
leather, has been known from the most ancient times, but it 
was not till the endf of the last and the beginning of die pre- 
sent century that the consideration of the scientific principles 
on which its manufacture ought to be conducted, began to en- 
gage the attention of chemists and philosophical men. 

The process of tanning skins for leather has been conducted 
on principles which, although of similar tendency, and leading 
to the same practical results, are distinctly different in their 
details of proceeding. One of these, and which may be termed 
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tbe old process, is that longest in use, and may be desig- 
nated the slow process, and this modern science has sought to 
improve by the adoption of a second, which is in contradis- 
tinction termed the quick process. Various mechanical and 
highly ingenious and effective methods have been devised, from 
time to time, to shorten the time required for tbe general pro- 
cess and to improve the result ； but nothing effective seems to 
have been done by which a rapid process can be made to pro- 
duce a leather equally durable and substantial as that produced 
by the slower proceeding. It is ascertained beyond a doubt, 
that the processes followed iki the rapid method of tanning 
produce leather of much less durability and power of resist- 
ance to moisture, than the leather produced by the slower pro- 
cess. But the considerable saving of time in the operation, 
added to a great increase of product by weight, are strong 
temptations to manu/acturers to adopt, within prudent limits, 
such modifications of the rapid process as may at least obviate 
the more dangerous and palpable mischief. It must, however, 
be admitted, that in the common and practical progress of any 
manufacture, the presence and example of a numerous body of 
men of scientific habits and high integrity, operates as a whole* 
some check upon ignorant practitioners, but yet does not afford 
an effective security against the introduction to the public 
market of inferior produce. Such, unfortunately, is the predi- 
cament in which the consumers of leather find themselves, as 
regards that indispensable article of every day use. Leather 
of imperfect and faulty character abounds, and a material really 
and truly impermeable to moisture {practically waterproof)^ as 
it ought to be, has been to the present hour a desideratum. 

Hence the origin of the present patent, which, if it does not 
in its working produce by its reaction on tbe manufacturers of 
leather, a wholesome revolution in the art of tAnoing, will cer- 
tainly most completely aud effectively protect and guarantee 
the consumers of the material against the dangers that are so 
directly the consequences of its present imperfections and in- 
efficiency. 

Specification. 一 Now know ye, That in compliance with 
the said proviso, I, the said William Wright, do hereby declare, 
that the nature of my said invention, and the manner in which 
the same is to be performed, are fully shewn and ascertained in 
and by the following description thereof, that is to say ： 一 

For convenience of description, I divide my invention into 
two parts. First, the compositions which I use, and Second, 
tbe manner in which I combine those compositions with 
leather skins, or leather hides. The compositions are thus 
made ： 一 

Composition No. 1. ~ First, I take of linseed-oil, rape-oil, 
or neatsfoot-oil, twenty-five gallons, which I reduce by boiling 
to twenty gallons. Secondly, I take fa" such as bullocks 9 . 
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sheep's, or deer's, drawn by gentle heat out of tbe celluhr 
membrane, and strain it, and then I boil it in soft water for aD 
hour ； I again strain, and suffer it to stand until cold. All 
moisture must be carefully abstracted firom the mass of fat 9 and 
by placing the cakes upon cotton cloths, the moisture, if any, 
is absorbed. Thirdly, I add forty pounds weight of fat so pre- 
pared, together with forty pounds of fresh bees, wax, to the oil 
above mentioned, and mix and melt them together, keeping 
tbem at a temperature of about 150 degrees of heat of Fahren- 
heit until they are thoroughly incorporated. Fourthly, I take of 
gum caoutchouc two pounds and a half, sliced iu smcJl pieces, 
and dissolve it in fifteen pints of rectified oil of turpentine, by exr 
posure to a heat of 250 degrees of heat of Fahrenheit by means of 
a sand bath ； and, Fifthly^ I take twelve pounds and a half of 
Burgundy pitch, and dissolve it in twenty pints of rectified oU 
of turpentine, by exposure to the temperature of 200 degrees of 
heat of Fahrenheit by means of a sand bath. I allow Uiese 
mixtures of caoutchouc and pitch respectively to cool to a tem- 
perature of 150 degrees of heat of Fahrenheity and then I add 
both of tbem to the oil, fat,. and bees' wax, as previously pre- 
pared, and stir up the whole composition until it is cold. 

Composition No. 2. — I take First 9 oil, fat, and bees' wax melted 
and combined together, as before described, at a temperature of 
150 degrees of heat of Fahrenheit. Secondly, I take ten quarto of 
oil of turpentine, and dissolve in it fifteen pounds of yellow resin, 
by means of a sand bath, at a temperature of 200 degrees of 
heat of Fahrenheit ； and, Thirdly, when tbe mixture thus pre- 
pared of resin and oil of turpentine is cooled to tbe temperature 
of 150 degrees of heat of Fahrenheit, I add the resinous combi- 
nation to the oil, fat, and bees' wax, and then stir up the whole 
together until it is cold. 

Composition No. 8.— I take of purified cod-oil, or highly 
purified spermaceti whale-oil, twenty gallons, of gum-caout- 
chouc in its natural state, sliced in small pieces, from fifteen to 
twenty pounds. I subject these, when put together, to a tem- 
perature of from 200 to 250 degrees of heat of Fabrenheil, or to 
a sufficient heat completely to effect the solution of the gam- 
caoutchouc in the oil. 

Composition No. 4. 一 I take a sufficient quantity of rectified 
oil of turpentine to submerge fifteen to twenty pounds (accord- 
ing to its quality) of gam-caoutchouc, sliced in small pieces; 
I cause it to simmer by means of a sand bath, or beat of 250 
degrees of heat of Fahrenheit, until the gum-caoutchonc 



maceti whale-oil, (either of the latter being at the tempera- 
ture of 200 degrees of heat of Farenheit,) which temperature 
I continue until the whole of the mixture forms a fluid smooth 
mass. I then allow the temperature to subside to 150 degrees 




wrioht's compositions for leather. 



295 



of heat of Fahrenheit, and I th«n add to the mass ten pounds 
of fresh bees' wax, and stir up the whole until it is cold. 

Having described my compositions, I now proceed to sbew 
the manner of their application. I divide leather into two kinds, 
according to the thickness and weight of the material, as lea- 
ther hides and leather skins, and I use tbe compositions No. 1 
and No. 2 with leather hides; and No. 3 and No. 4 with leather 
skins ； for leather, whether from skins or hides, after the process 
of tanning, is still porous, and in a very sbort time admits 
water. By the following combination of my compositions, 
herein before described, with leather skins or leather hides, I 
render the leather impervious to wet, more flexible, and more 
durable. 

As to tbe process for leathel- hides : I effect their saturation 
with the composition No. 1 or No. 2, by placing them in layers, 
or upright, side by side, in a tank or suitable vessel, which 
vessel cotnnmnicates with a boiler or melter, in which the com- 
position No. 1 or No. 2 is prepared ； the composition being 
heated to a temperature of fTom 100 to 120 degrees of heat of 
Fahrenheit, is then let in upon tbem， or suffered to flow in 
upon and amongst them, until they are wholly submerged, and 
in this submerged state they remain from two to three hours, 
when they will be found fully saturated with the composition. 
They are afterwards taken out, and exposed to a current of the 
atmospheric air, at a medium temperature, until thoroughly 
dried. I apply hydraulic pressure in this process in vessels 
and apparatus properly suited to such hydraulic pressure in the 
ordinaiy way, or by placing the leather hides in an air-tight 
vessel, which is then exhausted, or partially exhausted, of its 
contained atmospheric air ； and in that state of vacuum 9 or 
partial vacuum, and in this state of the leather hides, I admit 
the composition which it may be determined to apply to such 
leather bide, upon the principle above stated, such composition 
being previously heated to a temperature of 100 to 120 degrees 
of heat of Fahrenheit, the composition in this state being by 
the pressure of the external atmosphere driven into the vessel 
containing the leather hide or hides, and saturating tbem com- 
pletely, whenever the intractability or peculiar nature of the 
hides to be operated upon is found to require more pressure or 
more effective treatment than is afforded by simple submersion. 
I use the composition No. 1 , when the leather hide has been 
tanned with oak-bark, and No. 2, when it has been otherwise 
imperfectly tanned. Secondly, as to leather skins : I effect 
my improvements by making a complete saturation of the en- 
tire substance of tbe leather skin with the compositions No. 3 
and No. 4, herein before described ； and 1 use the composition 
No. 8, when the leather skin is very thin, and the composition 
No. 4, when it is rather thick ； and this I perform in practice, 
by placing the leather skins upon metallic plates, heated to 100 
degrees of heat of Fahrenheit, and more or less saturating them， 
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according to the purposes to which such leather skins are to be 
applied, with one of the compositions. No. 3 or 4, heated 
to the same degree of heat, viz., 100 degrees of heat of Fahren* 
heity for which purpose I use large stiff brushes dipped in the 
composition, and rubbed over such leather skins. I also per- 
form the process of saturation as described by rarefaction of the 
atmospheric air, contained in a room constructed for the pur- 
pose, in which manafactured articles formed of leather hides or 
leather skins may also be subjected to this action of heated or 
rarefied atmospheric air; and although ibe process does not 
afford the same degree of saturation as can be obtained under 
the before-mentioned process for the saturation of unmanufac- 
tured articles, they will yet acquire thereby an improved degree 
of flexibility, become impervious to moisture, and possess a 
character of greater durability than when in their unprepared 
■tate, 

1 conduct and perform the process witb,oron 9 manufactured 
goods, as above-mentioned, by exposing such goods in a tem« 
perated apartment, at a temperature of from 100 to 120 degrees 
of beat of Fahrenheit ; and the articles having been thus ex- 
posed during from one to two hours, and having so become 
thoroughly warmed, they are then to be payed over with one 
of tbe compositions hereinbefore described, until they are sa* 
titrated therewith ； they are then returned to the temperated 
rooip, and subjected to the same temperature until they are 
dried, which will in general be effected in the space of from 
half an hour to an hour. 

I now declare, that I claim, as part of my invention of cer- 
tain improvements in rendering leather skio8 or leather hides 
impervious to wet, more flexible, and more durable, the four 
compositions, prepared and compounded as I have hereinbefore 
described them : and I also claim, as other part of my said 
invention, the combination and the applications of those com- 
positions to leather skins and leather hides, as above described ； 
and those two parts taken together form the combination of my 
materials and leather, which is my invention, and by which I 
make leather skins or hides impervious to wet, more flexible, 
and more durable, when used. 

In witness whereof, &c. 

Enrolled July 11, 1844. William Wright. 



Specification of the Patent granted to William Fletcher, 
of Moretan House f in the county of Buckingham, Clerk, 
far u certain Improvements in the Construction of Locks 
and Latches, applicable to doors、 and other purposes," 
Sealed, Jan. 30, 1844. With Engravings. 

The lock of security, made under its various modificationa 
for doors aod other openings, is generally and well known, but 
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in directing attention to a new device for such an instrument, it 
is necessary to make a brief analysis of the general construction, 
in order to understand the peculiar character of the new inven- 
tion. The common lock consists simply of a strong boll, which 
is fitted in a proper bed or case affixed to the door. Much art 
and delicacy are required in forming and vacying the minor 
moving pieces and arrangements of locks, and in adjusting them 
properly to the places where they are to be used, as well as in 
varying the forms and the combinations of their component 
parts, so as to accommodate them properly to the occasions and 
situations in which they are to be employed. 

The first or general principle of construction on which all 
locks depend, is the application of a lever to aii interior bolt, by 
means of a mechanical commiinicaiion from without, so that by 
means of the latter the lever acte.upon the bolt, and moves it into 
a staple or other recess, by which the door or lid of ihe opening 
is secured from being opened till the boll is returned to its 
original situation, by tbe same meaos as those by which it was 
first moved forwards. The security of locks, therefore, evidently 
depends on the number, or the peculiar form, or the combina- 
tion, of the impediments which can be interposed between the 
lever, or key, and tbe bolt which secures the door ； these im- 
pediments are termed wards, and consist of short projecting 
pieces of iron, with corresponding notches formed in the key, 
to allow it to pass over them, aud so penetrate beyond tbeni. 
It will be equally evident that it is the number and intricacy, 
or ihe peculiar form and combination of these, which constitute 
or distinguish what is termed a good lock from a bad one. If 
the wards do not, however, cover each other so as effectually to 
preclude the access of all other instruments besides the proper 
key, an object very difficuft to effect, it is still possible for a 
mechanic of equal skill with the fabricator of the lock, to open 
it without tbe key, and thus to render the door and loqk inse- 
cure ； and hence have originated a great number of ingenious 
constructions of locks, in which this general objection to the 
common lock is in a greater or less degree avoided. 

In the determination of tbe principles which are to govern a 
mechanical construction to effect a given purpose, there are two 
distinct courses to pursue, each of which may, under the 
guidance of skill and a correct judgment, conduce to the required 
successful result ； either an ingenious fonnatfoii and arrange- 
ment of parts, with suitable combinations, to compose a com- 
pound iDStromeDt of such complication and intricacy that a 
successful invasion of the lock shall be impracticable to any but 
persons possessing equal skill, and therefore so far practically 
secure; or, by adopting a simplicity of construction, which 
requiring but few parts, will allow greater strength to their 
forms, and within the ordinary bulk of the instrument, to apply 
secondary parts, as checks to ihe action of the bolt, which shall 
thus be impracticable without actual fracture. Of the latter 
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description are the constructions forming the subject matter of 
the present invention. Its simplicity brings it within the de- 
nomination of the construction last described, and gives it a 
compound character of universality and security hitherto con- 
sidered unattainable. 

To all whom these presents shall come ，& c" &c. 一 I declare the 
said Invention to consist in the principles of construction, and 
the modes of arrangement of the mechanical parts, and the 
several combinations thereof as hereinafter described, as regards 
my application of the same to the object set forth in and by the 
title of the letters patent granted to me as hereinbefore recited. 

The particular nature and intention of my said invention is 
the formation of locks and latches of security for doors, open- 
ings, and all constructions and arrangements usually requiring 
such modes of secure fastening ； such locks and latches being 
of more simple arrangement and construction, and more efficient 
in their action, than locks and latches have hitherto beeo 
made. And I declare that the following specification, taken 
together with its accompanying drawings, which form part of, 
and belong to, the said specification 9 does truly describe and 
set forth the modes of arrangement and construction which I 
prefer and adopt, and in practice find best suited to effect the 
required end. 
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Description of the drawings. 一 Figure I, represents a top 
edge view of a lock, in which a a in a portion of the door or 
wood work in which it is set, and b b the metal box of tbe lock, 
cc is the bolt, and d a metal roller set thereon, or attached to 
it by a centre pin d, on which it is at liberty to revolve freely. 
e E is an indented bar, presenting by its indentation e two short 
inclined plane edges, which, acting upon and against the roller 
j>, when the bar e is pressed either forward or backward, press 
the bolt c, to which the roller is attached* into or out of tbe 
staple or recess in which it is intended to be shot. This action 
of tbe bar s b upon the bolt, can however only be produced by 
previously releasing the bolt from its retention by tbe moveable 
levers formed, arranged, and set for that purpose. Three of 
these levers are shewn in an edge view at GtQQ 9 and they are 
divided or separated from each other, and kept in clear and 
distinct action by the separating plates h h. These moveable 
levers are governed in their action on the bolt c c, through the 
agency of tbe key f. 

The figure 2 shews a profile or side view of tbe lock, with 
one of its side plates taken off to expose its construction and 
parts ； tbe same parts are marked respectively with tbe same 
letters of reference as in the figure 1. bb is the box of the 
lock, c c the bolt, d the roller, b a portion of the lever acting on 
the roller, f tbe key-hole, g one of tbe moveable levers shewn 
in the figure 1, h one of the separating plates, and i a double 
armed spring fixed in the box on a pin K, and acting against 
the heel of the bolt at k、 to hold the bolt in steady motion. 
L is one of three other levers, set immediately under the three 
upper levers o gg 9 shewn in figure 1. The action of these com- 
pound levers, as regards their effects on the bolt cc is thus. The 
lower levers l are each hung on a centre pin Z, and the upper 
levers g are each hang on a centre pin g ； and they are each 
respectively moveable on those centres by the action of the 
extremity of each of the bars or arms of the key, marked xyzm 
the separate View of the key at figure 4 ； the arms of the key 
acting on the inner curved edges of the lexers respectively, and 
such arms may, for additional security, be made of .different 
lengths ； the bolt c c has a deep notch n, seen in figure 2, into 
which the heel of the lower lever l will engage, when by the 
action of the key its upper extremity is released from the hold- 
ing back of tbe upper lever g. When the levers l are engaged 
in the notch of the bolt, the bar s b has no room of action or 
power on the bolt, but when the bolt is released from the levers 
Ly the bar be will act upon the bolt as described. In this 
figure the dotted lines shew the second action of the lerers. 
The figure 3 is a modification of these levers by giving tbem 
edges of different curvature, and assigDing to the action of the 
key a more confined range. If the key be made with a slot, as 
shewn at c, the centre pin o will be connected with the wards at 
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c， and then the key will only move so much either way as to 
enable the levers to confine or release the bolt. In this figure 
also the dotted lines shew the second action of the levers. The 
figure 5 shews an end view of the key, seen in profile in 
figure 4. 

The figaTes 1 and 2 represent the combination of both lock 
and latch in one ； the action may be produced as described, by 
the direct motion of the bar R, when it is deeply indented as 
shewn at d、 in figure 2, or such indentation may be of any 
assigned form or quantity of depth at pleasure ； the principle of 
its construction and action remaining unchanged by any such 
variations. The projection or shooting action of the bolt may 
also be produced by the agency of the bar e， if it be formed 
without any such indentation as that described. If the bar be 
made without indentation, then its action on the bolt will be as 
a lever acting obliquely and transversely, either backwards or 
forwards, using the fixed points of Ihe box at ss as fulcra in 
the operation, which will be, either by the operator drawing the 
outer extremity of the lever towards him, or, on the contrary, 
thrasting it fi'om him. Its action, in this mode of using and 
applying it, thus becomes universal in the same plane. The 
combination of the levers g and l, as above described, is 
effected in the same way as in the case of an indented bar. 
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The figures 6 and 7 represent sections of a bolt-latch of 
simple and effective construction.: a a is the box of the bolt- 
latch, b the bolt, in which there is fixed a projecting stud c, 
near its heel or inner extremity. A straight lever d, passes 
transversely through the structure, as shewn in the figure 6, in 
close contact with tbe stud c, terminating on its inner and outer 
extremities in handles EE. f f are face plates fixed on the 
door, having each a longitadinal slot of sufficient length to 
allow an oblique traversing motion to be performed by the 
lever i> through their length 9 either by pulling the handle 
towards the operator, or pressing it from him, as before de- 
scribed in figures 1 and 2. The bolt b is acted upon by this 
oblique traversing motion of D， by the stud c. I is a helical 
spring, set immediately behind the heel of the bolt b, to pro- 
duce a steady and uniform action. The dotted lines of this 
figure shew the range of action of the traversing motion of d. 
The figure 7 shews the figure 6 in profile or side view, the 
same parts being in each figure respectively marked with the 
same letter of reference. The figure 8 is an exterior edge view . 
of ibe same, the same letters of reference being used to the 
same parts respectively. Figure 9 is an exterior view of the 
outer face of the same. The bolt B and its spring i， may also 
be inserted in a cavity formed for their reception in the wood- 
work of the door, makiug slots on the sides for the admission and 
action of the bar d. The figure 1 represents a profile or side view 
of a latch of simple and effective construction, on the same prin- 
ciples ； the simplicity of its construction and action effecting 
economy of cost and an equable aud silent operation ； aa is 
the outer face of the latch, and b b the box, c is the bolt, and 
dd a lever bar acting upon a projecting stud, fixed in or on the 
bolt, using the ends of a longitudinal slot as fulcra ； E E are the 
terminating handles for operation. Figure 11 shews the inner 
face or side of the latch, having its cover removed in order to 
shew its arrangement an^ combination, a A a a is the outer face, 
and b b the box ； cc is the bolt, and d the lever bar acting 
upon the stud £. Figure 12 shews the same view of the latch, 
having the cover g replaced. The figure 13 shews the latch 
complete in an exterior view, the same parts being respectively 
marked with the same letters of reference. The figures 15 and 

16 are respectively top views and profile views of the bolt C c 
with ils stud £. 

The figure 14 shews an end view of the latch. The figure 

17 shews a view of the inner face of a latch of yet more simple 
and economical construction thau the latch last above described, 
having its acting lever and the handle thereof of single action, 
and on one side only, a a is the outer face, and c the bolt ； E 
it the handle of the lever bar, and f a face plate, in which 
there is cut a longitudinal slot g， in which the opening action 
of the lever bar takes place. Figure 18 shews a view of the 
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inner face, with its cover removed to shew tbe internal arrange* 
tnent : c is the bolt, d the lexer bar, and b the slud of the bolt ； 
I is the helical spring, as in the construction shewn in figure \0. 
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Figure 19 shews the inner face, having the outer cover re- 
placed. Figure 20 shews a profile view of the latch, in which 
tbe single action of the lever bar d, and its terminaliDg handle is 
seen at d d and e. Figure 21 shews an end view of the same, 
the same parts being in the figures 17, 18， 19, 20, and 21, 
respectively marked with the same letters of reference. Figures 
22 and 23 are respectively profile and top views of the bolt c. 
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Figure 23* is a side elevation of a securing hook or catch to 
be applied to the jamb of a door to which a lock is affixed, for 
the purpose of receiving and securing tbe toe of the bolt when 
it is shot into its staple or recess, a a is its foundation plate, 
by which it is to be attached to the door iamb ； B the hook 
moving on a centre pin b ； c is a flat spring fixed by one extre- 
mity to tbe plate and by its other extremity receiving the 
rise of the hook b, and returning it to its action upon the toe of 
the bolt. Figure 24 is a plan view of tbe same, and figure 25 
an end view- The same parts in each of these figures 23, 24, 
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and 25, are respectively marked with the same letters of reference. 
By the introduction of a small roller, at tbe toe x of this hook, 
its action on the bolt will be rendered more smooth and equable. 
Figure 26 shows a more simple modification of a securing hook 
for the same purpose, in which a is the plate by which it is 
attached to the door jamb ； and b the book moving in a pin 
joint at b. Figure 27 shews a plan view, and figure 28 a back 
profile view of the same. Figure 29 shews a differently modi- 
fied method of securing the bolt of a lock or latch, afler it is 
shot into its staple or recess by any of the above described con- 
structions ； and affording also the means of an internal fastening 
for the bolt, when such is required. A is tbe box of a lock 
fixed in a door b, and c its bolt ； d is a hole cut through the 
wood-work and outer face of the box of tbe lock, and E a cor- 
responding notch or recess cut in the bolt c ； when the bolt, by 
being shot into its staple, has the recess e brought opposite to 
tbe hole d, a male screw F working in a female screw cut within 
the bolt, is made to enter by its toe at H, into the opposite side 
of the box of the lock ； this is effected by turning the screw f 
the amount or distance of one of its threads forward, by the 
application of a key to its head at d. 

I now declare that I claim as of my invention, the combina- 
tions and arrangements of mechanical parts, and the organiza- 
tions of the same, to carry into practical effect, the principles of 
construction on which such combinations and arrangements, 
and such organizations are made, as the same are herein set 
forth and described ； and that, when formed and constructed of 
aoy suitable material whatsoever, as applied to tbe objects and 
intentions of my hereinbefore recited patent 

In witness whereof, &c. 

William Flbtchbh. 

Specification drawn by Mr. Alexander Prince. 



REGISTRATION OF DESIGNS FOR ARTICLES OF 

UTILITY. 

Under the Act 6 & 7 Vict cap. 65. 

A new Tilt Hammer. By Messrs. John Vebnon and Co., of 
the Dee Iron Works, Aberdeen, N, B. 

This is a very ingenious and useful construction of a tilt ham- 
mer, for the usual purposes of that engine in its application to 
the lighter operations of iron-working. The principle of its 
construction is the making its arrangement and combination 
sach as admit of its power and its rapidity of action being 
changed or varied, at the will of the operator, to suit the re- 
quirements of the work to be done. 
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The old construction of the tilt hammer is a lever or shaft, 
carrying at one extremity the hammer, and being suspended at 
about one-third of the length of its shaft from the opposite ex- 
tremity, ou trunnions or axles cast upon it, working in brass 
bearings. The end of the lever on which the hammer is placed, 
is elevated by depressing the opposite end of the lever ； and 
this is effected by a wheel acting upon that opposite end which 
extends beyond the point of support. The wheel is of cast 
iron, and is formed with cambs or tappets, which, during the 
revolutions of the wheel, engage on the end of the shaft, and 
continue to depress it, until by the continuation of the motion 
il is disengaged, and the hammer-head falls upon the anvil with 
the momentum due to its weight and the height of its fall. By 
the continued revolution of tbe wheel, the operation is con- 
tinuous, and the hammer strikes on the anvil at regular in- 
tervals. • 

The principle of construction of the new invention differs 
materially from this. The stroke or blow of the former con- 
struction is made in the arc of a circle, the centre of motioii 
being the axis of the trunnions of support. In this the shaft of 
the hammer stands perpendicularly to the face of the anvil, and 
the blow is made in the vertical direction of the axis of the 
shaft. The construction by which this action is produced is as 
follows ： 一 On the shaft of the hammer there are fixed projecting 
tappets, and these are acted upon by the teeth of a camb-wheel 
moving on a spindle, set at a small distance in front of the shaft 
of the hannuer. The hammer shaft has free vertical motion in 
an iron supporting frame. The spindle which carries the camb- 
wheel is driven rapidly and regularly by bands or straps con- 
nected with the first mover. In the case of this invention, tbe 
speed of the spindle, the revolution of the camb-wbeel, and of 
consequence the rate at which the strokes of the hammer are 
•made， are required to be variable at the will of the operator, and 
therefore the velocity of motion of the spindle is changed by 
the adoption of the . system of alternate cones, as represented in 
tbe figure. The rate of succession of the blows of the hammer 
is regulated by having camb-wheels of different formation, either 
of which can be thrown into action with the hammer-shaft at 
pleasure. The figure 1 shews an iron frame supporting a ver- 
tical hammer-shaft, c c, a spindle carrying the c^mb-wheels 
1, 2, and 3， which act upon the tappets of tbe hammer-shaft^ 
lifting it when they engage with them, and allowing it to fall 
when they disengage. The lever a moves a clutch b, by which 
the cambs are pressed into their places of action, e eis the 
driving-strap by which motion is given to the spindle c c, and 
g g the alternate cones for changing tbe velocity. 

Figure 2, is a profile or side view of the machine ； and 
the figures 3 and 4， are camb-wheels of different formation. 
The hammer-shaft receives the additional weight necessary to 
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increase the momentum of the blow, by loading its upper ex- 
tremity, as it is shewn in the figure, by the moveable iron ball. 




Registration drawn by Mr. Alexander Prince, 
14, Lincoln's Inn Fields. 



Dr. Potts's Patent for Improving the Construction of Piers, 
Embankments, Breakwaters, 8^c. 

Dr. Ryan has delivered at the Royal Polytechnic Institution, 
to a select circle of scientific men, an instructive lecture upon 
Dr. PoUs's patent for improving the construction of piers, em- 
bankments, breakwaters, and similar structures. He pointed 
out that this invention is directed to the formation of subma- 
rine foundations, though applicable to the construction of 
bridges, docks, and railroads, in situations where the soil is 
loose, or upon the borders of watW. 

The main feature of Dr. Potts's process is the substituting of 
pneumatic power for manual labour. He uses hollow iron 
tubes as his piles. The lower extremity of the pile is open, 
and it is placed iu a vertical position upon the bank or other 
groand 9 whether composed of sand, mud, or other substance, 
misdble with or di£Fusible in water. To the upper extremity 
of the tube or pile, is affixed an air-tight cap, with a flexible 
tube of jointed metal, or elastic hose, extending to a close re- 
ceiver, from which the air is extracted by air pumps, the con- 
densation of steam, or any of the modes which are effectual in 
producing that action which we call suction ； being in fact the 

vol. i. 一 n. s. x 
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removal of the pressure of the atmosphere, or the formation of 
a vacuum. 

When the air within the receiver, the connecting flexible 
tube, and tbe hollow pile, becomes sufficiently attenuated, a 
mixed body of sand, or mud and water flows up through the 
hollow pile and connecting tube into the receiver ； and as often 
as the latter is filled with tbe mixed body so raised, the con- 
ten is are discharged through a cock or valve at tbe bottom. 
As the sand or mud thus rises in the pile, the pressure of the 
atmosphere being removed from its interior, the pile descends 
by its own weight, and the external pressure of the almospbere. 
The rapidity of the descent of the pile, will necessarily be pro- 
portioned to the degree of exhausting power applied, and the 
supply of water from beneath. The pile descends with asto- 
nishing rapidity in loose materials, such as Band and shingle, 
% and provision is made in tbe arrangement of tbe apparatus, for 
disturbing and bringing under its operation, materials of greater 
tenacity 一 and supplying the water to serve for their temporaiy 
suspension in the current. The importance of the time gained 
in extensive works is obvious. 

A succession of tubeB may be added to the first by means of 
screw, internal socket, flange, or other joint, as the circum- 
stances of tbe case may require. 

The shape of the tube maybe cylindricri, angular, or conical', 
according to the nature of the work, and may be provided with 
external edges or wings r so as to fit each other, and form a con- 
tinuous line or wall of piles. 

In works where an instilar or detached erection may be re- 
quired, as in the commencement of a breakwater, at a depth of 
six or seven fathoms in the sea ； or for the foundation of a lights 
house, tubes of vety large diameter may be used, or a series 
of them may be fitted to form, as it were, staves to unite in the 
construction of a tube or ring of vast dimensions confined to* 
gether by hoops and bolts, gradusdly put together in the water. 
By an ingenious contrivance, the tubes may be floated to the 
spot where the insular rock is required, where they can imine - 
diately be put to work to secure a firm foundadoti in sand, mud 9 
shingle, or chalk. # 

Again, in Dr. Potto's plan are included arrangements for 
filling the interior 6f the piles with stone or sbingle, ce- 
mented into a compact or solid form ； also, for tbe introduction 
amongst, between, and round the bases of the piles, of certain 
solutions, pastes or cements, calculated to combine with, and 
solidify the sand or such other soil or tnalerials, as they maybe 
sunk into. This is to be done by an hydracdic pump so ar- 
ranged as to distribute the cement through the lower aperture 
of the tubes, so as to unite th^tn and the soil sarroanding and 
supporting them into one mass. Provision is ako made for the 
formation of artificial rock; from the materials abounding ir 
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tbe situation where such rock may be required in the construc- 
tion of breakwaters, sea batteries, and the like. Thus chalk, 
shingle, and 6and may be united by cheap cement, applied dry, 
so as to form the whole into a solid rock, between two tubular 
walls, pepetratuig the bed of the sea, and held together by 
wrought iron ties aod braces. 
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I. ~ THE ROOK.— CORVUS FRUOILEOUS. 

In some districts of Ireland the rooks suffer severely during the 
interval between the sowing of the spring crops and the autumn, 
a season in which ploughing operations in a great measure 
cease, so that the supply of larv« 9 &c.， no longer affords them 
subsistence. If the season should also prove diy at the same 
time, their safferiugs are still more intense. During this period, 
tbe famishing birds may be seen in the maritime districts skulk- 
ing into coroerB in search of food, or greedily rooting up tbe 
grubs which are sometimes found in the heaps of sea-weed 
which have been collected for manure. They also spread 
themselves along the shores in quest of the small marine insects 
which lie scattered about, or if severely pressed by hunger, 
they pick up any stray offal that may fall in their way. Some- 
times they exercise the same instinct as the gulls and the gray- 
ofows : when they meet with a molluscous animal, and which 
is not easily removed from its testaceous covering, the rook 
will then rise in the air until it attains a sufficient altitude for 
its purpose ； it then lets its captive fall to the ground ； the shock 
of striking on a hard surface is generally sufficient to fracture 
tbe shell, or to force the animal in part from its calcareous 
citadel, when it becomes an easy prey to tbe bird. Whilst the 
shell is falling, the bird descends rapidly after it, lest some 
iotinsive beak might bear the expected prize away. This 
instinct is paralleled by ihe blackbiniB and tbrashes, who carry 
the snails Uiey feed upon to some stone suited to ihe purpose, 
against which they continue to strike tbe sbell, still retaining 
it partly in the beak, until it is sufficiently broken to enable 
the bird to seise on the contents. In plantations and other 
favourite haunts of these birds, piles of snail^shells so broken 
may always be seen along side*stones selected for the crushing 
process. The strange fancies the rooks sometimes indulge in, 
when founding a new colony, afford amusing instances of what 
to a mere spectator would appear wbimsicalilieft 9 but which no 
doubt tbe birds ha^e good and sufficient reasons for observing. 

In tbe spring of 1840 9 a number of rooks commenced build- 
ing their nests in the low trees which ornament the approach 
to Mr. AUeo^s house at Ballystraw, near DuocannoD, county of 
Wexford* After Ihe labonrg of the day were over, they would 
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assemble in the trees, and apparently take up their station foT 
the night ； but no sooner did the twilight fade away thau the 
rooks, as if distrustful of their safety, took flight to Kilmannock, 
the seat of Mr. Haughton, near Dunbrody Abbey. In this 
manner they continued nightly to forsake the newly planned 
colony until incubation commenced, when they were constrained 
to remain, or to spoil their eggs by leaving them. They pre- 
ferred the former and reared a numerous progeny. According 
to our notions of such matters, the trees here alluded to were, 
from their small size, totally unfit for the purpose to which 
the rooks had applied them ； but they no doubt were led to 
select the spot from its proximity to good feeding ground, or 
other cogent considerations. It is a remarkable fact, that the 
rooks which build in the trees at Woodstown, the seat of Lord 
Carew, on the Waterford side of Waterford Haven, always 
obtain their supplies of food for their young ones from the 
Wexford side. The distance they have to fly across the estuary 
little less than two miles, yet do they invariably undertake the 
journey many times a day, even in the most tempestuous 
weather, and when it is difficult to make head-way against the 
storm a . 

II.— SALMON BREEDING. 

Considerable interest has lately been excited on the subject 
of breeding salmon in our rivers, and in artificial waters. An 
ingenious inventor of one of the fashionable lamps of the day, 
claimed to be the first observer of the means by which this was 
to be effected. Dr. Buck】and, at the last meeting of the Ash- 
molean Society, read a portion of a correspondence between Sir 
Francis Mackenzie and Professor Agassiz, which had been made 
public in Scotland in the year 1840. This contains the Pro- 
fessor's directions for breeding fisb, and from which it would 
appear that artificial salmon breeding can be carried on with 
greater ease, and at far less expense, than we now breed phea- 
sants. Although the instructions were intended solely for the 
private use of Sir Francis Mackenzie^ Professor Agassiz had 

Sermitted their publication. The following is a translation of 
is statement. 

To artificially make the eggs of fish productive, it is, above 
all, important to assure oneself if the parent fish, upon which 
one would operate, are in a proper state. As soon as the fe- 
males let go their eggs at the least pressure upon the stomach, 
and that the males let their milt flow abundantly, they are fit 
for reproduction. The most pimple means of making the eggs 
fruitful, is to squeeze the ova or roe in a basin of fresh water, 
at the ordinary temperature of the water which the fish inhabits ； 
then to squeeze in the same vase the milt of the male, and to 
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mix tbetn with a spoon as soup or porridge ； then let them re- 
main still about half au hour, and afterwards place them in the 
water where they are to develope themselves. It is necessary 
to pat them often in movement to stop tuoaldiness and decom- 
positioD, which is easily done by placing the eggs. in baskets or 
sieves, which are shaken from time to time like corn sieves. 
The spoiled eggs always causing disease, one can take them 
away, and thus hinder any contagion. The time necessary for 
hatching varies accordingly to the sorts; but when the little 
ones are batched, they must not be disturbed for some days. 
Their best food consists of pounded fish roe, or the lungs and 
intestines or faeces of sheep squeezed out of the gut The eggs 
of fish which spawn in the rivers ought to be placed in a 
ranning water, those of a lake in some basin, provided that the 
water is renewed. 】t is especially of consequence that the 
temperature of the water does not rise above that of the waters 
which the fish (which one wishes to bring up) inhabits gene- 
rally. One can be certain that the eggs are in a good condition, 
so long as they do not turn opaque, or of a whitish hue. Thus, 
1st. Be assured that the impiegnalion be complete, in suitably 
mixing the eggs and the milt ； 2nd. Keep the eggs in almost 
a ooDtinual motion ； 3rd. Keep the water in a suitable tempe- 
rature ； 4th. Not disturbing the little ones during the first days 
of their existence ； 5th. Afterwards furnishing them with a suf- 
ficient nourishment, ― are tbe essential conditions of developing 
the eggs which are to be fructified artificially. The sieves which 
I use are of coarse cloth, or if iron wire, plaited and stretched 
upon a frame, iu the shape of the box where the water is put, 
keeping always a continual current But I would recommend 
wicker baskets, as, perhaps, softer and preferable. After the 
impregnation, one can transport the eggs to great distances, 
provided the water does not heat. The eggs of fish of the 
salmon tribe can survive tbe freezing of water which shuts them 
up, but not those of fish which spawn in spring. One egg of 
sea trout, of the salmon tribe, has passed, during fifty-four dajs 9 
regularly five or eight hours a day, under tbe microscope, in 
some drops of water, and ihe fish hatched regularly, which proves 
that they are not delicate in rearing. 

III. ― DESTRaCTION OF RATS. 

The following communication has been made by Dr. Ure, 
F.R.S., through Mr. Pusey, M.P., on the mode of preparing an 
effective poison. In the Journal of tbe Royal Agricultural So- 
ciety, there was published, several months ago, a prescription 
for preparing a poison for the destruction of vermin, by an Eng- 
lish gentleman, residing in Germany. That preparation con- 
sisted essentially of phosphorus mixed with flour and sugar. 
It has been tried by a friend of mine in Derbyshire, who has a 
most extensive farm, and found to answer the purpose well ； 
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but there is a great difficulty in preparing it, from the insolu- 
bility, and even immiscibility of phosphorus in water, attended 
with no little danger of fire. The process I hare found to suc- 
ceed perfectly is as follows. Melt hog's-lard in a bottle plunged 
in water heated to about 150° Fahr. ； introduce into it half an 
ounce of phosphorus for every pound of lard ； then add a pint 
of proof spirit, or whiskey ； cork the bottle firmly after its con- 
tents have been heated to 150°, taking it at the same time out 
of the water bath, and agitate smartly till the phosphoras be- 
comes uniformly diffused, forming a milky-loolcing liquid. This 
mixture, being cooled with occasional agitation at first, will 
afford a white compound of phosphorus and lard, from which 
the spirit spontaneously separates, and may be poured off to be 
used again, for none of it enters into the combination, but it 
merely serves to comminute the phosphorus, and to diffuse it in 
very fine particles through the lard. This fatty compound, on 
being warmed very gently, may be poured out into a mixture 
of wheat flour, and sugar incorporated therewith, and then fla- 
voured with oil of rhodium, or not, at pleasure. The flavour 
may be varied with oil of aniseed, &c. This dough being 
maae into pellets, is to be laid in rat-holes. By its luminous* 
ness in the dark, it attracts their notice, and being agreeable to 
their palates and noses, it is readily eaten, and proves certainly 
fatal. They soon are seen issuing from their lurking places to 
seek for water to quench their burning tbirst; and they com- 
monly die near the water. They continue to eat it as long as 
it is offered to them, without being deterred by the fate of their 
fellows, as is known to be the case with arsenical doses. My 
friend in Derbyshire bought a pot of Mr. Mayer's rat poison, 
and found it to be an analogous phosphoric preparation. The 
present mode of preparing it is the result of my own experiment, 
made with the view of diffusing phosphorus through a mass of 
flour and sugar, &c" without the risk of fire. 



Conducting Power of the Earth for the Electric Cdr- 
rent. The following is an abstract of the very beautiful and im- 
portant series of experiments recently laid before the Academy 
of Sciences, by M. Matteucci, a3 a subject of gpreat moment in 
connexion with the electric telegraph. Mr. Bain and Professor 
Jacobi had previously shewn that the earth was capable of 
conducting an electric current almost without resistance, and 
hence that one of the wires of the circuit might be dispensed 
with. M. Matteucci was induced to repeat these experiments, 
and also those of Professor Wheatstone, in order to deter- 
mine the point with greater accuracy. He made use of 14,000 
feet of copper wire, No. 8, supported four feet above the ground, 
on pieces of dry wood, and he employed Nobili's galvanometer 
to measure the current which proceeded from a single Buiisen's 
element, consisting of carbon and amalgamated zinc excited by 
rarn-water. Having first determined the amount of resistance 
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opposed by different lengths of the wire to the passage of the 
curreuty he proceeded to compare with these, the resistance 
afforded by different lengths of earth. Two wells were chosen, 
which were 56 feet distant the one from the other, and into each 
was plunged a plate of iron, about three square yards in surface, 
and connected with the copper wire. By inserting the pile and 
the galvanometer in the circuit, it was found that the resistance 
afforded by 56 feet of earth to the passage of the current, 'was 
equal to that presented by 16 1 8 feet of the wire. Two other wells, 
720 feet apart, were next employed. In the former experiment, 
the circuit consisted of 720 feet of wire, and 56 feet of earth ； 
in this second one it consisted of the same, 720 feet of wire, but 
there were 720 feet of earth instead of 56, and, nevertheless, the 
current was exactly the same in both experiments, shewing 
that no more resistance was offered to the current by the 
longer than by the shorter distance of earth in the circuit. 

In the third experiment, the circuit consisted of 1560 feet of 
wire, completed by the earth, between two wells 1036 feet from 
each other in a straight line. The pile gave a constant current 
of 26°. 

In the experinieul already mentioned, where the circuit con- 
sisted of 720 feet of wire and 720 feet or earth, the current was 
17°.5, and when the circuit was lengthened by substituting 
2240 feet of wire for the 720 feet of wire, the current trans- 
mitted was 16°.7. M. Matteucci states that it results from 
these experiments that a layer of earth, of greater or less thick- 
ness, presents the same resistance, and that the resistance first 
presents itself on the introduction of the current into the earth, 
aud that, moreover, this resistance of the earth disappears in 
cxperimeuting with great distances. 

The next experiments were tried on a larger scale, aud afforded 
results of the most unexpected kind, and such as admit of no 
explanation. Two wells were chosen, distant from each other 
9770 feet, and an equal length of wire completed the circuit ； 
but before using the earth the current was transmitted through 
the 9770 feet of wire alone, and was found to give a constant 
deflection in the galvanometer of 6°.5. The circuit was now 
completed by plungiug the iron plates at each extremity of the 
wire into the wells, so that there were 9770 feet of wire, and the 
same thick ness of earth, for the current to traverse, and, never- 
theless, the galvanometer indicated a constant current of 8°. 
The additional current was proved by experiment not to hare 
proceeded from the action of the water iu the wells upon the 
plates. 

M. Matteucci next sought an explanation of this anomalous 
circumstance from the influence of the electricity of the earth, 
but the result was precisely the same, notwithstanding the satis- 
factory means made use of to obviate the errors which might 
arise from that cause. The results were similar when the ex- 
periments were repeated on a soil of a different chemical and 
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mechanical constitution, and it hence appears to follow as a 
somewhat paradoxical conclusion, that for great distances it is 
actually easier to transmit an electric current through a circuit 
consisting of one length of wire, and an equal length of earth, 
than it is to transmit the same current through a circuit com- 
posed of the one length of wire alone. 

In the construction of the electric telegraph, therefore, it will 
be, in M. Matteuccfs opinion, a decided advantage to dispense 
with one of the wires, making use of the earth instead, to com- 
plete the circuit. 



Ventilation and Wakmtno Buildings by Hot Water. 一 Mr. 
Hood has given us a useful work upon these important works, 
to which we trust we shall have future opportunities of directing 
attentioD. It is a republication of an edition which proved 
successful with the incorporation of several papers which have 
been read before the Institution of Civil Engineers, and the ar- 
ticles on Stoves and VentilatioD, which were furnished by Mr. 
Hood for the Encyclopaedia Metropolitasa. He shows an in- 
timate acquaintance with a most important branch of practical 
knowledge, and has collected together a vast mass of facts 
which he has carefully digested and clearly explained. The 
chapter which treats on stores, gives a very copious view of 
the various means which were employed at an earJy period for 
warming buildings, and has brought down to the present period 
a history of inventions and improvements. 

Antidote to Pbussig Acid. 一 Messrs. Smith, of Dake 
Street, Edinburgh, have undertaken the task of rendering 
pni8sic acid inert as a poison by neutralizing it, by combining 
it^with iron, partly in a state of peroxide, partly in that of prot- 
oxide, so that a prussiate of iron would be formed. Until 
some experiments upon living animals demonstrate the fact, 
this can only be considered a chemical theory of considerable 
ingenuity. 
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Commerce of the Prairies ； or, the Journal of a Santa Ft 
Trader, during Eight Expeditions across the Great 
Western Prairies. By Josiah Gbego. New York: 
H. G. Langley. London : Wiley and Putnam. 

The commerce of the Prairies, carried on as it is by caravans 
of hardy traders, who, with a large amount of waggons and 
with a considerable escort, advance across the vast plains and 
deserts, and ford the numerous rivers which separate the 
United States from New Mexico, is of itself a wild and ex- 
citing feature in the history of trade. When we add that the 
caravans depend almost wholly for subsistence on their guns, 
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have to hunt the buffalo, defend themselves against hostile 
Indians, endure the utmost extremes of cold and beat, hunger 
and thirst, we at once open up a wide field for the imagination of 
the reader. The work before us, with maps and plates, coutains 
all that is known on the subject, and makes public, for the first 
time, the whole details of tbe system, and all so amusingly, so 
livelily, so cleverly, that we fancy ourselves, when following 
Mr. Gregg, in the company of a new Robinson Crusoe. The 
first chapter contains a detailed account of the St. Fd trade, 
its origin, history, and system, which is succeeded by the 
commencement of Gregg's amusing, exciting, and exceedingly 
interestiDg Journal. The following account of the appearance 
of the first caravan with which our author travelled is 
amusing: 一 

" The heterogeneous appearance of onr company, consisting 
of men from every class and grade of society, with a little 
sprinkling of the softer sex, would have formed an excellent 
subject for an artist's pencil. It may appear, perhaps, a little 
extraordinary that females should have ventured across the 
prairies under sach forlorn auspices. Those who accompanied 
us, however, were members of a Spanish family who bad been 
banished in 1829, in pursuance of a decree of the Mexican 
congress, and were now returning to their homes in conse- 
quence of a suspension of the decree. Other females, however, 
have crossed the prairies to Santa Fe at different times, among 
whom I have known two respectable French ladies, who now 
reside in Chihuahna. The wild and motley aspect of the 
caravan can be but imperfectly conceived without an idea of 
the costumes of its various members. The most fashionable 
prairie dress is the fiistian frock of the city-bred merchant, fur- 
nished with a multitude of pockets capable of accommodating 
a variety of extra tackling. Then there is the backwoodsman 
with bis linsey or leathern hunting-shirt, the farmer with his 
blue jean coat, the waggoner with his flannel sleeve vest, 
besides an assortment of other costumes which go to fill up the 
picture. In the article of fire-arms there is also an equally in- 
teresting medley. The frontier hunter sticks to his rifle, as 
nothing could induce him to cany what he terms, in derision, 
c the scatter-gun. 9 The sportsman from tbe interior flourishes 
his double-barrelled fowling-piece with equal confidence in its 
superiority. The latter is certainly the most convenient de- 
scription of a gun that can be carried on this journey ； as a 
charge of buck-shot in night attacks, which are most common, 
will of course be more fikely to do execution than a single 
rifle-ball fired at random. The * repeating 9 arms have lately 
been brought into use upon the prairies, and they are certainly 
rery formidable weapons, particulariy when used against an 
ignorant and savage foe. A great many were furnished, besides, 
with a bountiful supply of pistols and knives of every descrip- 
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tion; so that the party made altogether a very brigand like 
appearance." 

After numerous curious and exciting adventures, we have an 
account of prairie surgery, wbicb is very novel ： 一 

" Following up the course of tbis stream for some twenty 
miles, now along the valley, aud again traversing the points of 
projecliug eminences, we reached Walnut Creek. I have heard 
of a surgical operation performed at tbis poiDt, in the summer 
of 1826, which, though not done exactly secundum arlem, 
might suggest some novel reflections to a man of science. 
A few days before the caravan had reached this place, a Mr. 
Broadus, in attempting to draw his rifle from a waggon muzzle 
foremost, discharged its contents in his arm. The bone being 
dreadfully shattered, the unfortunate man was advised to 
submit to an amputation at once ； otherwise, it being in the 
month of August, and excessively wara^ mortification would 
soon ensue. But Broadus obstinately refused to consent to 
this course till death began to stare bim in the face. By this 
time, however, the whole arm bad become gangrened, some spots 
having already appeared above the place where the operation 
should have been performed. The invalid^ case was therefore 



comrades, who thought of little else than to consign him to 
tbe grave* But being unwilling to resign himself to the fate 
which appeared frowning over him without a last effort, he 
obtained the consent of two or three of the party, who under - 



* case of instruments , consisted of a haud-saw, a butcher's 
knife, and a large iron bolt. The teeth of tbe saw being con- 
sidered too coarse, they went to work and soon had a set of fine 
teetb filed on the back. The knife having been whetted keen, 
and the iron bolt laid upon the fire, they coinmeuced the opera- 
tion ； and in less time than it takes to tell it, the arm was 
opened round to the bone, which was almost in an instant 
sawed off ； and with the wbizzing-hot iron the whole stump 
was so effectually seared as to close tbe arteries completely. 
Bandages were now applied, and the company proceeded on 
their journey as thougn nothing had occurred. The arm com- 
menced healing rapidly, and in a few weeks the patient was 
sound and well, and is perhaps still living to bear witness to 
the superiority of the 4 hot iron , over ligatures, in 4 taking up' 
arteries." 

Then follows a great battle with rattle-snakes, which is very 
graphic ： 一 

" Rattle-snakes are proverbially abundant upon all these 
prairies, and as t^ere is seldom to be found either stick or 
stone wit,h which to kill them, one hears almost a constant 
popping of rifles or pistols among tbe raDguard, to clear th^. 
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route of these disagreeable occapaDts, lest they should bite our 
animals. As we were toiling through the sandy hillocks which 
border the southern banks of the Arkansas, the day being ex- 
ceedingly warm, we came upon a perfect den of these reptiles. 
I will not bbj * thousands/ 一 though this, perhaps, were nearer 
the tnith 一 but hundreds, at least, were coiled or crawling in 
erery direction. They were no sooner discovered than we 
were on them with guns and pistols, determined to let none of 
them escape. In the midst of this amusing scramble among 
the snakes, a wild mustang colt, which had somehow or other 
become separated from its dam, came bolting in among our 
relay of loose stock, to add to the confiision. One of ova 
mules, evidently impressed with the impertinence of the in- 
truder, sprang forward and attacked it, with the apparent iuten- 
tion of inflicting summary chastisement, while another mule, 
with more benignity of temper than iU irascible compeer, en- 
gaged most lustily in defence of the unfortunate little mostaog. 
As the contest was carried on among the waggons, the team- 
sters soon became very uproarious ； so the whole, with the 
snake fracas, made up a capital scene of confusion. When the 
mule skirmish would have ended, if no one bad interfered, is a 
question which remains undetermined ； for some of oar com- 
pany, in view of the consequences that might result from the 
contest, rather inhumanly took sides with the assailing mule ； 
and soon after they entered the lists, a rifle>ball relieved the 
poor colt firom its earthly embarrassmeDts, and the company 
from further domestic disturbance. Peace once more restored, 
，e soon got under way, and that evening pitched our camp 
opposite the celebrated * Caches/ a place where some of the 
earliest adventurers bad been compelled to conceal their 
mercbandize." 

Justice, however, cannot be done to a permanently useful work 
like tbe present by a few scattered selections. It is a valuable con- 
tribution to general literature, a very necessary and uaeiul addi- 
tion to our stock of ethnological knowledge, a most amusing, 
exciting, and delightful Darrative. The Indian, banger, water, 
and other scrapes described, the hail-Atorms and hurricanes, 
the deer, antelope, and buffalo hunts, succeed each other with 
6o marvellous a rapidity as to afford a never-failing source of 
pleasure, amusement, and information. The accouni which is 
given of New Mexico, its origin, discovery, colonization, &c， 
is invaluable. We have a detailed description of all the ani- 
mals, both wild and domestic, of the country. The following 
is by no means tbe best extract, but it is the shortest. 

" Of wild animals there is not so great a variety as in tbe 
southern districts of the republic, where they are found in such 
abundance. Tbe black and grizzly bears, which are met with 



ferocity, however, for which the latter especially is so 
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famed farther north. It is true, 4;hey sometimes descend from 
the mountains into the corn-fields, and wonderful stories are 
told of dreadful combats between them and the Labradores ； 
but judging from a little adventure I once witnessed with an 
old female of the grizzly species, encountered by a party of us 
along tbe borders of the great prairies, I am not disposed to 
consider either their ferocity or their boldness very terrible. It 
was noon, and our company had just halted to procure some 
refreshment, when we perceived a group of these interesting 
animals; a dam, with a few cubs fully as large as common 
wolves, busily scratching among the high grass in an adjacent 
valley, as if in search of roots or insects. Some of our party 
immediately started after the brutes, ii\ hopes of getting a shot 
at them, in which, however, they were disappointed. One or 
two 4 runners,' who had followed on horseback, then made a 
desperate charge upon the enemy, but the old monster fled to 
the thickets, without even so much as turning once upon her 
pursuers, although one of her cubs was killed, and the remainder 
were scattered in different directions during the general scamper. 
The sequel of this adventure served to confirm me in the 
opinion I had of the exaggerated stories in regard to those 
much -dreaded animals. We had in our company a giant black- 
smith and general repairer of wagons, named Campbell, who 
measured full six feet eight in his stockings, and was besides 
elegantly proportioned. Independently of hi& universal utility 
as ( Jack of all trades, 1 our colossal friend was in such constant 
requisition, that he might well have given rise to the western 
phrase of one being a 4 whole team ；, for if a wagon happened 
to be in the mire, he was worth more than the whole team to 
extract it: he was, in short, the most appropriate subject for a 
grizzly bear scrape. On tbe occasion 1 speak of, Campbell had 
laid himself down under the shade of a bush, upon the brink of a 
precipice about ten feet high, and was taking a comfortable 
snooze while bis companions were sporting iu the neigbourhood. 
During the chase, bne of the young bears which had beep 
scared from its mother, was perceived galloping down the trail 
towards our camp, apparently heedless of the company. Several 
of us seized our guns, and as it sprang across the ravine, through 
a brake near the spot where Campbell lay, we gave it a salute, 
which caused it to tumble back wounded into tbe branch with 
a frightful yell. Campbell being suddenly roused by the noise, 
started up with the rapidity of lightning, and tumbled over the 
precipice upon the bear. * Whaugh ! ， growled master Bruin ； 
' Murder ！ , screamed the giant. * Clinch it, Campbell, or 
you ^re gone ！ 1 exclaimed his companions ； for no one would 
venture to shoot, for fear of killing the man. The latter, how- 
ever, had no notion of closing clutches with his long-clawed 
antagonist, but busied himself in vain attempts to clamber up 
the steep bank ； whilst the bear, rising up on his hinder legs, and 
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staring a moment at the huge frame of the blacksmith, soon 
made up Lis mind as to the expediency of 4 turning tail,， and 
finally succeeded in making his escape, notwithstanding a volley 
of shot that were fired after him." 

We then further have a detailed sketch of the arts and sci- 
ences, education, dress, government, military, hierarchy, religion, 
the Pueblos, the wild tribes, &c, Mr. Gregg then takes us 
back to the United States. Thus ends volume the first of a 
work not surpassed in interest by any we have lately read. We 
must conclude our present notice with some slight account of 
the Mormons, promising to return at an early period to volume 
second, and in the mean time earnestly recommend the book to 
our readers. 

"On the 11th of Miy we arrived at Independence, after a 
propitious journey of only thirty-eight days. We found the 
town in a thriving condition, although it had come very nedr 
being laid waste, a few years before, by the Mormons, who had 
originally selected this section of the country for the site of 
their new Jerusalem. In this they certainly displayed far more 
taste and good sense than they are generally supposed to be 
endowed with ； for the rich and beauliful uplands in the vicinity 
of Independence, might well be denominated the * garden-spot ， 
of the Far West. Their principal motive for preferring the 
border country, however, was no doubt a desire to be in the 
immediate vicinity of the Indians ； as the reclamation of the 
* lost tribes of Israel ' was a part of their pretended mission. 
Prior to 1833, the Mormons, who were then flocking in great 
swarms to this favoured region, had made considerable pur- 
chases of lots of tracts both in the town of Independence and 
the adjacent country. A general depot, profanely styled i the 
Lord's store,, was established, from which the faithful were 
supplied with merchandize at moderate prices ； while those who 
possessed any surplus of property were expected to deposit it 
in the same for the benefit of the mass. The Mormons were at 
first kindly received by the good people of the country, who 
looked upon them as a set of harmless fanatics, very susceptible 
of being moulded into good and honest citizens. This confi- 
dence, however, was not destined long to remain in the ascend- 
ant, for they soon began to find that the Corn in their cribs was 
sinking like snow before the sun's rays, and that their hogs and 
their cattle were by some mysterious agency rapidly disappear- 
ing. The new-comers also drew upon themselves much anim- 
adversion in consequence of the immorality of their lives, 
andin particular their disregard for the sacred rites of marriage. 
Still they continued to spread and multiply, not by conversion, 
but by immigration, to an alarming extent ； and in proportion 
as they grew strong in numbers^ they also became more exact- 
ing and bold in their pretensions. In a little paper, printed 
at Independence, under their immediate auspices, every thing 
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emboldened by impunity, as openly to boast of their determina- 
tion to be the sole proprietors of the ' Land of ZioD,' a reve* 
lation to that effect having been made to their propheU n 



Mexico as it was and as it is, by Brantz Meysr ； with nu^ 
merou8 Illuttratians on IVood, by Butler. London : Wiley 
and Putnam. 

Few works which we have perused in connexion with Mexico, 
have given us so much information, pleasure, and satisfaction 9 
as we bave received from the one before us. Mexico, the land 
of Montezuma, where, beyond every other part of America, at 
the period of discovery, civilization was most widely diffused, 
where laws, religion, military science, and architecture were 
carried to a singular pitch of perfection ； 一 Mexico, which, in 
connexion with the great Captain, Cortez, so wildly and deeply 
interests us, must ever be a country concerning which every 

E article of information will be welcome. Baron Humboldt, in 
is Political Sketch of New Spain, gave us a very able, though 
heavy insight into Mexican history, statistics, climate, &c. ； 
Ward, more lately, added much to our stock of knowledge ； 
Madame Calderoo, in her lively and agreeable way, did much 



toms, and peculiarities are well worthy of study. In Vendall's 
admirable and graphic account of the famous Santa F6 expe- 
dition •， we obtained an insight into the interior of Mexico, 
which will scarcely occur again. In the present work, Mr. 
Meyer, who was American secretary of legation id Mexico, 
has given us the results of much reading, of great personal ex- 
perience, of an extended knowledge ； be himself says ： 一 

" In my letters on antiquities, and my descriptions of the 
condition of the ancient empire, I have followed, literally, the 
productions of Cortez, Beraal Diaz, Clavigero, and Dr. McCul- 
loch. During my residence in Mexico, I passed many hoars 
in the museum, which contains a large collection of antiquities 
found throughout the republic. Besides this, there are but few- 
persons or works to aid a student in such pursuits. Yet, with 
my mind alive to the interest recently created by American 
writers, and a natural affection for every monument of our 
country's histoiy, I confess that, while I looked with wonder at 
the uncouth idols of a bloody religion, and the remains of a 
partial civilization, I desired to convey to others at home some 
of the mingled amazement and interest with which I found my- 




* "Militaiy Expedition to Santa F^" by G. Kendall. London; Wiley 
and Putnam* 
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self exerted. I desired to do so especially, with the hope that 
men of leisure and taste for antiquarian pursuits might be led 
to combine and compare such drawings as 1 presented, with 
those more beaatiftilly delineated in the works of Mr. Stephens 
and other writers ； and thus, in the course of time, to produce 
a connected story of the past I have done this without pre- 
tension to antiquarian lore. I have not presented my own 
drawings alone in these letters, but have collected others from 
a variety of raluable woilcs that are too costly foT general cir- 
culation, or rarely to be found even in the libraries of the rich." 

Mncfa, however, as we admire the absolute redundancy of 
elegant wood-cuts, 一 much as we are interested in the singular 
subject of Mexican antiquities, it is that we may preserve some 
memorial of these red races that are now vanishing like the 
leaves of their native forests, that we chiefly valae the book. 
In this point of view, the present work is invaluable : and its 
pleasant chit'ehat, its merry, sparkling, and agreeable narrative 
style, ha$ a charm which very much attaches to the American 
mode of writing. Eveu in the gravest there is a quiet under- 
current of humour, which, amid details of Pyramids of Cholula, 
of mu8eam and antiquities, of Mexican mythology, priests, 
temples, and sacrifices of the Mexican calendar, is full of relief. 

In addition to a complete account of the manners, customs, 
arts, &c. 9 of Mexico, 一 of its people, education, religion, 一 of its 
manafactures and commerce, 一 of the city of Mexico, and singu- 
lar leper population, we have a " Journey in the Terra-Ca- 
Hente, being an account of a visit to Cuemavaca, the ruins of 
Xochicalco, cavern of Cacahuawamilpa, Cuautla de Amilpas ；，， 
an account of an ascent to the summit of the volcano of Popo- 
catepetl, and a journey to Tezcoco, which are as amusing, 
lively, and graphic as any thing in Stephens's very best tours. 



The Quarter Deck. By C. R. Cook, M.R.C.S. 

This is an agreeable volume, consisting of sketches of sea-life, 
written in an unaffected style, abounding with good feeling, and 
a shrewd perception of the peculiarities of the different classes 
of society. Educated in the medical profession, our author 
selected the sea-service as the one best calculated to please his 
fancy, and he has ably sketched the adventures to which his 
position naturally tended. He has indulged in none of those 
technicalities which his occupation render familiar to him, but 
has described his sensations, his feelings, and his actions in a 
sensible and amusing manner, tbat cannot fail to render his 
work a favourite amongst those who love to have their leisure 
hours beguiled by well wrought narratives, which, whilst they 
aTe founded upon reality, have sufficient of imagination about 
them to invest them with excitement and well kept up interest. 
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Journal of a March from Delhi to Peshawur 9 and from thence 
to CabuL By Lieut Wm. Barr. Madden and Co. 

Lieut. Barr has filled up a vacant page in Indian histoiy ； he 
has detailed the operations which were undertaken in 1839 9 by 
Colonel Wade's auxiliary army, and has materially added to our 
information relating to the Punjab, which is hourly becoming 
more important to us. His descriptions are animated and full 
of vigorous delineation, his narrative is well told, and adds to the 
interest which all must take in those extraordinary scenes wliich 
have been exhibited in our Asiatic dominions. Did our limits 
permit us to make an extract, we should have selected the 
detail of the operations of tbe Kyber Pass. The narrative of 
the ascent into the lofty regions, surrounded on every side by 
precipitous steeps and deep chasms, with the attack upon the 
enemy, is in a high degree graphic and striking, whilst the 
illustrations which are given assist the mind in picturing the 
events which are so well told. Such a volume deserves a wide 
circulation, and will be prized by those who love to hear how- 
fields were won, and to bave registered the names of those who 
should " in flowing cups be freshly remembered," for the services 
they have done their country. With the exception of a brief 
notice, which is to be found in the United Service Journal, 
there is no other record given to us of the events which occurred, 
but those with which Lieut Barr has, with so much ability and 
judgment, now furnished. 



SONNET ON THE DRAMATIC PRIZE. 
By the Author op the Prohibited Cousdy. 

Time was, when mightiest princes and their peers, 

Loving the Muses, were by them repaid 
With thanks immortalizing ； and if years 

Have this unseemly alteration made, 
That One alone, whose plain ungilded name 

Shines but with its own honour, doth the work 
Of antique grandeur, rousing the spent flame 

Of genius, or fire-kindling sparks that lurk : 
But the more grateful, star-crovrn'd Sisters ！ set 

Webster's in your bright rolls ！一 and if perchance, 
Wanting but that one wreath, the Isles should yet 

Snatch laughter's light-hued palm from brilliant France, 
A brighter gloiy be to him accorded 
Who roused wit's blaze, than all who but rewarded ！ , 

Lausanne, Aug. 10th, 1844. 
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GEOLOGY. 



CONNEXION BETWEEN THE GEOLOGICAL STRUCTURE OF 
A COUNTRY AND ITS NATUfifAL SCENERY. 

I T s ^ 

of ^ intended in the following pages to bring under the notice 
exi % ^t readers a few facts, in regard to the connexion which 
nat^J^ between the geological structare of a country and its 
(BS^^^l scenery. The subject is one of considerable importance, 
» ^^Vto not hitherto received that amount of attention which it 
^&\Vy merits. It forms, as it were, a link between those pro- 
^otsnder disquisitions on the structure of the earth which belong 
%p the province of geology, and that magnificent array of natural 
objects which has been so profusely scattered over its surface : 
and the ultimate object is to point outy so far as that can be 
done, the causes of Uiose great and marled differences in ex* 
ternal appearance, which are presented by different kinds of 
scenery. 

That some relation pertained between the geological structure 
of any district of country and its landscape, might have been 
a priori expected ； because the mechanical and chemical dif- 
ferences which are observed among the various formations 
which constitute the crust of the ewrth, might lead us to infer 
that the ordinanr atmospheric agents, by acting with more or 
less effect on these formations, according to their respective 
constitutions, would produce certain changes in outline and 
general appearance, varying in each individual formation*, 

On more closely examining the snbject, however, we shall 
find that other and more powerful agents have been in operation 
in bygone ages ； and that these also have contributed to the 
establishment of some of the most important differences about 
f° be described. We shall instance the primitive formations, as 
^U8trating what is here advanced. Let us suppose these rocks 
ln their original position ； that is to say, the granite undermost, 
aext the gneiss, the mica slate, and the clay slate. Let us also 
fiD PPose, that by some gr^at internal force, the earth's crust is 
rent » and part of it protmded upwards. The granite is a hard 
"^^ive rack : it is broken across, and thrust upwards against 
Vo l I.— N. 8. y 
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the superincambent strata. Now, it is easy to perceive, that 
unless these resist equally with all points of their surfaces, they 
will not only be thrown up, but they will also have their paral- 
lelism deranged, and one side of the mass will be raised higher 
than the others, and this would give rise to a well-known geo- 
logical appearance, that of a central ridge on the sides, of which 
the upper formations lie with highly inclined planes. From 
the vertical motion also which we have supposed given to the 
granite, this rock would be lifted upwards, and form precipices. 
This may be taken as an illustration of those primeval causes 
which have been referred to. Let us next suppose these up- 
heaved masses exposed for ages to the action of the atmosphere. 
It is quite evident that this action would be to a great extent 
modified by the nature of the rock. If it happened to be soft 
and easily disintegrated, the mountain would assume a rounded 
appearance ； if the rock, on the contrary, were hard, we should 
have the outline of the ridge sharp and angled. If the strata 
were vertical, or nearly so, we should then have another agent 
at work, and this we find to be the cause of some of the most 
stupendous modifications of scenery which this globe presents 
to us. The agent alluded to is cold, and it acts in this way: 
water, either from rain or the melting of sdow, insinuates itself 
between the strata during mild weather. This is consolidated 
by the first frost of winter ； and the act of freezing in water 
developes an expansive force that nothing can resist : the strata 
give way ； the water of another summer enters the rents with 
more facility and in larger quantity. The frost again takes 
place, and the separation becomes greater at. each successive re- 
petition of the process, until huge masses are rent from the 
summits of the mountains, and thrown down into the valleys 
beneath. In this way, mass after mass is separated, until the 
ridge is broken up into detached pinnacles, and, as the process 
goes on most abundantly at the most elevated part, on account 
of iU being most exposed to the cold, we bave gradually formed 
those magnificent spires of rock, which exist in several forma- 
tions, particularly in the granite. 

It is necessary to mention these few circumstances in order 
to explain the kind of causes which influence the external cha- 
racters of particular formations, and we shall now proceed to 
point out in detail the more prominent varieties which are ob- 
servable in the different mountain groups, along with the causes 
which appear best to explain the phenomena. We shall adopt 
tbe usual division into primitive, transition, secondary, tertiary 
and alluvial, and volcanic. 

THE PRIMITIVE FORMATION. 

Without descending to the mimitis of geological subdivi- 
sion, wc shall divide the first formation, the primitive, into gra- 
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site, gneiss, mica slate, and clay slate. These are not all the 
rocks of this formation, but they include those larger masses 
which give character to natural scenery. 

The Granitic formation is the oldest with which we are ac- 
quainted; it is that on which all the others rest, and before the 
mountains were elevated, it was throughout the world the lowest 
in the series; and for that very reason, when the earth's crust 
was broken up and the mountain ranges formed, this rock from 
its position became the central ridge of those mountain chains 
in which it exists, and in this new situation gave rise to one 
great and marked variety of scenery. 

The granitic formation is remarkable for its altitude. Some 
of the highest^ indeed the highest, mountains in Europe belong 
to it In other parts of the world it rises even to greater eleva- 
tion than in this : and in Upper India it forms the loftiest moun- 
tain chain on the globe. In describing the appearances of this 
z& well as of other rocks, we shall divide its external characters 
into altitude, outline, structure of its surface, colour and its re- 
lation to vegetable life, along with a few other circumstances, 
which, while they are not characteristic of every formation, are 
nevertheless of sufficient importance in particular ones to merit 
notice. 

The outline of granitic districts is generally hard, but it 
varies according to the constitution of the rock. When this is 
sofl, the mountain tops are rounded and dome-shaped, and the 
general outline is wavy. If, on the contrary, the rock is hard, 
we bave, as has been already stated, the outline sharp and 
rugged, or shooting up into gigantic pinnacles or spires. Gra- 
nitic mountains have their sides sometimes elevated to such high 
angles, that it is impossible for a single particle of earth to rest 
on them, or a single blade of vegetation to take root ； while at 
others, the mountains are rent from their summit to their base 
ioto the most stupendous precipices the imagination can con- 
ceive. The chain of the Alps abounds in the grandest speci- 
mens of these structures. It is here, indeed, that the scenery 
exists in its highest perfection. Sometimes we find the mountains 
furrowed by deep and narrow valleys, at the bottom of which a 
ftirious torrent is rolling along ； at others, we «ee them cleft 
down into ravines so close that the light of the sun can hardly 
penetrate them. The gloomy valley of Gondo, on the Italian 
side of the Simplon, is formed in this manner. It is in some 
places above 1000 feet deep, while its walls are perpendicular 
or overhanging, and its whole breadth not above 50 feet. 

The precipices formed by granite and gneiss have a marked 
feature in tbpm 9 and that is their comparative smoothness. 
They appear almost to have been the result of a single rent. It 
is sddom that there is any great projection on their surface, but 
generally they are cut sheer down to an enormous depth, and 
exhibit tbronghout their whole extent the appearance of a smooth 

y 2 
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wall of naked rock. There are many magnificent examples of 
this among the Alps, and in addition to those already given, we 
may instance the DeviFs Mountain in the Canton of Uri, and, 
above all, the tremendous precipices of the Alike Blanche here- 
after to be described. The valley of the Upper Hasli in the 
Canton of Berne, and the mountains on the banks of the Lake 
of Como, near CbiaTenna, afford fine specimens of highly in* 
clined planes of granite ； in the first of these, the rock looks 
like a wall many thousand feet high which has fallen oat of the 
perpendicular. 

The colour of the rocks of this formation varies in different 
districts. Around Mont Blanc, on the Simplon, and in the 
Rbetian Alps, the precipices and sides of the mounUdns are 
stained of a dark brown colour, approaching to black, while the 
granite of the St. Gothard appears as if it were newly split* 

The vegetation in granite districts is generally scanty, and 
not unfrequently it is nearly absent ； and the reason of this is, 
that the rock is hard and difficult of disintegration, and conse- 
quently cannot afford the soil that is necessary. This circum* 
stance also gives rise to a marked character of its scenery* 

The grandest collection of scenery which Europe, or per* 
haps the world affords, is that presented by the great mountaiD 
group of Mont Blanc, and we shall choose this as an illustra- 
tion of our subject, because it exhibits probably the most stu* 
pendous specimen of the granitic formation in existence. 

Mont Blanc is a mouDtain group situated aboat forty miles 
south-east of Geneva, in the duchy of Savoy. There are two 
roads by which it may be approached. The one most generally 
followed is that from Geneva by Sallenche ； the other is a foot- 
path beginning at Martigny in the Valais and crossing the 
Forclas into the upper part of the Tale of ChamounL We 
Bhall describe this latter route, because by following it we shall 
arrive at a position from which the more remarkable varieties in 
outline presented by this formation are brought most strikingly 
into view. 

The town of Martigny is situated at the lower part of the 
Valais, at the junction of four roads. That leading down the 
Valais toward the Lake of Geneva, the road up the Valais to- 
wards the Simplon, the pass over the great St. Bernard, aod 
tbat over the Forclas to Chamoani. Looking westward from 
the town, we see two lofty mountaiDs clothed with immense 
forests and furrowed by descending^torreDts, and between these 
there is a valley gradually ascending, until it reaches an eleva- 
tion at its upper part of about 5000 feet ； this is called the Col 
de Forclas. The footpath lies up this steep valley, and crosses 
tbe neck. It then descends the deep ravine of Trient, sur- 
rounded on all sides by mouDtaiD8 of great altitude, and at the 
bottom of which a torrent from the glacier of Trient sweeps 
along. It is almost impossible to conceive any thing in nature 
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more still and solemn than this part of the scenery, with its few 
inde chalets, cut off, as it were, by impassable barriers from all 
the world. 

The road follows tbe current upwards for about half a mile, 
and suddenly terminates at the foot of a steep and apparently 
inaccessible mountain, several thousand feet high, clotted to its 
summit with gigantic piues. A narrower examination, how- 
ever 9 shows a footpath cut in a zigzag direction up its precipit- 
ous face, by which the ascent is made. This occupies about 
two hours, and after another hour's walk along the upper part 
of the mountain, and partly over the enow, a small hut is reac 
built on the summit of the pass, 7000 feet above the level of the 
8ea : this but is situated on the Col de Balme. The panoramic 
view which it commands is of surpassing grandeur. Towards 
the east lies the magnificent snow-clad AIdb of the Oberland, 
and on the West tbe vale of Cfaamouni witli its incomparable 
scenery. Language is here of little avail in conveying any idea 
of the reality. The first comparison that strikes the imagina- 
tion \8j that we are looking on some grand palace of nature, 
is which the king of mountains is holding his court, 8ur- 
Toanded by hundreds of his satellites, and in whose august pre- 
sence those objects appear as nothing which in other circam- 
stances would awe the very soul. The" vast mass of Mont 
Blanc in its most minute details is visible, and the smooth oat- 
line of its hoary summit contrasts in a wonderful manner with 
tbe thousand shattered pinnacles of black naked rock, that shoot 
upwards into the air on all sides, some of them to the height of 
nearly two miles above the level of tbe sea. The entire of the 
left side of the valley is formed by the precipices and needles 
of Mont Blanc, and the right side by the Brevent; and the alti- 
tude of these is so great that in comparison, the breadth of the 
valley itself is reduced to that of a mere furrow, in which 
nothing can be discerned but a white waving line, which marks 
the course of the river Arve. The descent from the Col de 
Balme to the valley is steep, but not difficult, and occupies 
about two hounu 、 

The view from the Col de Balme, of which we have attempted 
to give a faint outline, presents tlie granitic formation under 
two of its most striking forms. The summit of Mont Blanc, as 
seen from this point, is smooth and dome-shaped, and has great 
harmony of outline. Its carves are regular and gentle, and it 
sweeps gradually down into tbe valley beneath. In close junc- 
tion with the huge body of the mountain, we see the granitic 
formation shooting upwards almost perpendicularly, and form: 
ing vast obelisks, many thousand feet high. The inclination of 
the sides of these is so great, that tbe snow cannot lie on them, 
and this is oae cause of tbe striking contrast they present to the 
monntain itself. In certain positions, these needles, as they are 
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called, present a* dose resemblance to the Goihic spires of some 
cathedrals. They are, perhaps, above a mile in breadth at their 
base, and shoot up in groups of pinnacles, gradaally diminish- 
ing in number as they increase in altitude, until at last the 
needle is terminated by a point so slender, that there appears to 
be hardly room enough on it for a human foot to rest One 
of the most remarkable of these is the Aiguille de Dru, as seen 
from the Chalet of the Montanvert, which almost appears as if 
it had been the model of more than one Gothic straGlure. 

The cause of this peculiar phenomenon in the gmiitic fonn* 
Biion hag been already pointed out It is ocoanoned by the 
destroying effects of cold, acting on a rock which in this par- 
ticular situation is traversed by vertical rents and fissuTes. 
' There is still another view of Mont Blanc which is worthy of 
mention, as being in some points superior to that from the vale 
of Chamouni. It lies in a part of the Alps which is seldom 
visited by travellers, and as it presents a most interesting class 
of appearances, we shall endeavour to give a short outline of 
its scenerj. 

In order to visit this remarkable spot, it is necessary to cross 
the Col de Vose, which is a lofty mountain pass, situated at .the 
lower extremity of the vale of Chamouni, and close to the side 
of Mont Blanc. From the summit of this pass the road de- 
scends into a deep ravine, enclosed by vast escarpments of 
rock. It then descends into the wild valley of CoodamiDe, si- 
tuated to the west of Mont Blanc, and skirts the base of the 
mountain for several miles. It then makes a steep ascent by a 
long Btaircase formed of rade masses of rock, and after crossing 
several large torrents decending from the glaciers, it reaches 
ibe summit of the Col de Bonhomme, 8000 feet above the level 
of the sea. After crossing the snow for some miles, and com* 
nianding on all sides the most sublime views of Alpine scenery, 
it suddenly descends into the deep valley of Chapui. From 
the hamlet the road again rises towards the base of Mont Blanc, 
under a lofty precipice of mica slate, and winds up the sleep 
side of a mouutain. It again reaches the snow line, and arrives 
at the summit of the Col de la Seigne, between 8 and 9000 feet 
above the level of the sea. It is from this point that the tra- 
veller 8uddeii】7 looks upon the south side of Mont Blanc. No 
effort of imagination or of art can ever convey to the mind aoy 
idea of the glorious aspect which the mountain here presents. 
On the side next Champuni, its giant form is clothed in perpe- 
tual snow, and ite lower part still affords earth enough for vege- 
tation, except where the glaciers move downwards into the val- 
ley ； and the whole scene, notwithstanding its 8ublimity 9 still 
retains some traces of beauty. But the side towards the Allee 
Blanche, which we are now contemplating, coi^ists only of 
bjack naked rock, forming a succession of nearly verlical preci- 



AND NATURAL SCENEEY. 



327 



pices, from 8 to 10,000 feet in aUkude, and extending for 
nearly 12 miles in length. The valley runs towards the south- 
east; the right side of it consists of the snow covered slopes of 
the Cramont, and the left of Mont Blanc and its needles. The 
mountain itself appears as if it had been split from the summit 
to the base into one sheer precipice ； and there are enormous 
masses of naked perpendicular rock, standing upright before it, 
the apparent altitade of which is not much less than that of the 
mountain itself. Beyond this, towards the east, extends the 
long line of aiguilles, amongst which the stupendous forms of 
the Geant and the Grand Jorasse are coiiBpicuoas. There is 
no slope lising from the valley towards these mountains. The 
rock appears to spring at once out of the soil, and to rise up - 
wards, until it ends in a point. The lower extremity of the val- 
ley is closed up by the Great St. Bernard, and presents altor 
getber the most wondrous group of scenery that it is possible 
to conceive. 

These, then, maybe taken as illustrations of the general cha- 
racters of the scenery of the granitic formation, and we shall only 
further notice one or two properties of the rock which produce 
peculiar modifications in those districts where they occur. 

Some kinds of granite are broken into huge fragments by the 
action of cold, and form on the summits of certain mountains 
great piles of loose, rock. Remarkable examples of this occur 
in the Island of Arran, and among the Alps. This structure is 
fraught with great danger to the valleys beneath, and several 
melancholy instances of the disastrous consequences of eboule- 
ments have happened in modem times. Not many years ago, 
a populous village at the foot of the Rhetian Alps was buried 
tinder an enormous collection of fragments which fell from the 
mountain above, and semetal valleys in the same district exhibit 
very striking specimens of these falls. In the valley above 
Chiavenna, nearly a mile of ground is covered by enormous 
blocks of granite, amongst which groups of large walnut-trees 
are now growing, the whole forming an appearance of a very 
UBUsual kind. 

The Mica Slate formation in its general characters differs 
considerably from granite. The acclivities of its mountains 
are more gentle, and often exhibit ragged projections and 
shelves ； and it more generally forms mountain ridges than 
detached mountain masses, lis outline is rough and ragged, 
and frequently fantastically waved. The precipices it forms 
are seldom of great altitude, and they are, generally speaking, 
marked by the occurrence of terraces and ledges in the rock, 
occasioned by the separation of large tabular masses, by thtr 
action of cold. This appearance is sometimes very marked^ 
and we are disposed to consider it distinctive of the formation. 
When the strata are inclined at a high angle, the process of 
disintegratkm necessarily goes on most rapidly at the lower 
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surface of the rock, and the ridge of tiie mountain is broken op 
♦into a series of the most extraordinary contortions* There is a 
very singular example of this in the mountains bordering Loch 
Eck in Argyleshire. . 

Sometimes the mica date presents scenerjr of considerable 
beauty, and one of the best examples of this is afforded by the 
upper part of the fine valley of Aosta in Piedmont. 

This valley is a continaation of AU6e Blanche, and presents 
a Btriking contrast to iU Its two sides are formed of sloping 
ridges of mica slate, rising to an immense height, and having 
the appearance of a succession of hills piled above each other, 
clothed in rich verdure, and adorned with the rains of old 
baronial castles, built on prelections of rock that rise above the 
general slope of the moantain. The Bommit of the Great St 
Bernard owes its savage grandeur chiefly to its being composed 
of this rock. The strata are highly inclined, and at that alti- 
tude are almost entirely destitute of vegetation. 

The colour of the mica slate is a dark grey, sfightly tinged 
with red, and it has a glistening appearance, from Uie quantity 
of micaceous scales it contains. 

The Clay Slate formation differs from the preceding in the 
character of its scenery in very few particulars. Its slopes are 
more gentle and its precipices not so lofty, whilst its vegetation 
is more abundant It also forms mountain ranges of consider- 
able extent. 

(To be contiiroed.) 



METEOROLOGY.— ON THE FORMATION OF RAIN. 

Br John Joseph Lakb. 

Mr. Andrew Oliver suggests, in a paper published in the 
Transactions of the American PhtUmphical Society, that the 
electric fluid which produces a thunder-storm, rises from the 
earth with the vapours that are continuallj ascending. He 
also says, — w Whatever the immediate cause of evaporation 
may be, it is certain that the superficial moisture of all bodies 
is perpetually exhaling in vapours, which ascend into the 
higher regions of the atmosphere, where they gather and are 
formed into clouds, and at length recondense, descending in 
dew, mist, or rain, upon the surface of the earth, from whence 
they sprang. 

" These vapours are either detached in streams from the 
humid ground by the influence of the sun, or Uirown off by the 
perspiration of those infiuite multitudes of animals and plants 

lich cover the face of the earth •， or supplied by evaporation 
from the ocean, or other grand collections of water. 

零 Hale's Vegetable Statistics* Chambers's Cyclopedia, art. PerspiraHmu 



14 Ignoiant as we are ot the nature of these operations, and of 
the maimer in which thej are performed, ilisxiatoral to suppose, 
that the vapoora themselves ascend in the same electric state, 
whether positive, neutral, or negative, wifh the substances from 
which they arise. Accordingly, Signior Beccaria» in making 
some of his experiments, observed, that steam rising from an 
electrified eolipile, diffuses itself with the same * uniformity with 
which thimder-cload8 soread themselves and swell into arches, 
extending itself towards any conducting Bnb8tance. >a This 
steam then was electrified, aa well as the eolipile from whence 
it proceeded" Mr. Oliver then goes on to Aow, that in like 
manner, the y^oa» which arise from the earth are in the same 
electrical state with the earth itself. 

This hypothesis is adopted by Professor Sterelly, who 
brought it to the notice of the British Association in 18S4 9 and 
Mr* Bowall, who laid it before the same body in 1840* But 
these proceed further, and show how the abstraction of the fluid 
produces rain. Their opinion is, that each particle of vapour 
rising through the air carries with it its portion of electric fluid 
according to its expanded surface ； ibat if it remains within 
the electrical attraction of the earth, the vapour i» condensed, 
and forms dew; but» if it rises beyond the electrical attraction 
of the earth, and is there condensed, the electricity being in- 
sulated, forms an atmosphere round each particle of vapour, 
and on the removal (by any cause) of the electricity, including 
the raporous particles, the repulsion is removed, and they then 
attract each other, and form rain. 

Having observed that there was more rain and .lesa thunder 
at Belfiust than in London, I was led to examine into the cause 
of the peculiarity, and especially on account of the electric 
fluid being less abundant in the atmosphere at the latter than 
at the former place, and found the above hypothesis to agree 
most perfectly with the peculiarities of the neighbourhood of 
Belfast, which is surrounded by hills. The highest of these is 
to the north of the town, and one of them, named Devis, twelve 
miles from i" is nearly 400 feet above the level of the sea* 
Wfaeoeyer any mist or cloud descends upon the top of this, 
mountain, it is a sure sign of rain, and I have never observed 
it rain without some previous indication of the kind, which 
frequently takes place for hours before the rain comes on. The 
cause of this appears to be, that Devis, which is conical, acts 
as a conductor to draw the electric fluid from the clouds, that 
a portion of the clouds descends with it, and, as the fluid is 
drawn off, the watery particles in the atmosphere unite and 
descend as rain. 

On the 6th of May last» I had the good fortune to observe a 
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remailcable instance of the drawing ofr the electric fluid from 
the clouds by this mountain. The weather, in the early p&rt of 
the day, was clear and warm. Between 1 and 2 p.m. clouds 
gathered; they becamq gradually more dense, aod were strongly 
charged with electric flaid. When I firat observed them, they 
were moving from Devis to the west, but the wind, along the 
surface of the ground, was moving in the opposite direction, 
namely, towards that moantain. This was before the clouds 
presented any signs of a strong electric charge ； after they 
sumed this appearance, a slight shower fell, and the clouds and 
wind at the surface reversed their direction, the clouds moving 
from Devis 9 and the wind at the sur&ce towards it. Whea 
this shower ceased, the clouds became stationary, and the wind 
at the surface of the ground ceased, the smoke from the factory 
chimneys, which had moved in the direction of the surface wind, 
rising perpendicularly. At this juncture a peal of thunder ensued, 
and a heavy shower fell ； the clouds then remained stationary, 
and the wind began to blow at right angles to its former di- 
rection. It then gradually veered round until it blew direct 
towards Devis, and the clouds began to move to the same point. 
In four minates the shower became very heavy, but in a short 
time the weather cleared up. 

I was so situated that I Qould not see Devis during the time 
of tbis phenomenon, but at 6 p.m. it was repeated, when I was 
able to attend particularly to it, and watch that mountain. At 
a quarter past six the clouds had gathered again, and were 
much charged with the electric fluid. After the occurrence of 
similar movements to those mentioned above, the cloads became 
stationary, the wind monng from Devis, the clouds overhang 
ing the mountains became denser and denser, but they ap- 
peared to be kept by some influence from touching it, assuming 
the form of a mould in which the mountains had been cast. 
After they had remained stationaiy some time, the wind still 
blowing from Devis, some fragments of them began gradually 
to descend to the top of that mountain, a peal of thuudor 
scarcely perceptible ensued, and a body of cloud, sufficient to 
cover the summit, descended with rapidity and rested npon it, 
whilst the other clouds began to ascend. Within two minutes 
after the thunder and descent of the cloud upon Devis, a veiy 
heavy rain came on, accompanied by violent gusts of wind. 
At 8 p.m. the rain had ceased, and the clouds reposed in streaks- 
of white and black, on lines from north-east to south-west. 

It does Dot appear necessaiy to enter into an explanation of 
these phenomena, or to compare them with the above theory. 
To the electrician, the activity and operation of the electric 
fluid in them will be manifest, especially at the close, when by 
a sudden discharge the watery particles were released, and the 
cause of their mutual repulsion being removed, they descended 
in heavy rain. It was also perfect MtisAclioii as to tbe cause 
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of there being les» thiiDder and Sglitaiog and more rain at 
Belfast than London; for as soon as electric clouds gather, they 
make towards the mountainB, especially Devis, which draw off 
the fluid, and thus discharge the rain ； but London being on a 
great levd, without mountains, there are no such means to 
oondact the electric fluid fVom the clouds. 

In like manner, more rain falls in London itself than in the 
sarroanding country, for the steeples and numerous and lofty 
points presented by tbat city to the clouds attract them to it, 
and drawing off the fluid, cause them to descend in rain. And 
U is to be observe^ that there is more rain in the neighbour- 
hood of Belfast, than in those parts of the country sufficieutlj 
removed from the influence of the mountains sorroundiDg it 

Hence we may presume it arises that mountainous countries 
and districts are so subject to rain, and that mountains them - 
selves are so frequently and suddenly visited by gusts of wind 
and showers. 



PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 
COMPOUNDS, 

By J. Scopfebn, M.D. 
Lecturer on Chemistry, at the Aldersgate College of Medicine. 

(Continued from p. 271.) 

Ancient abtillbry.— The term artilleiy, as formerly applied, 
had a very different signification to that which we now assign, 
to it, the word being pretty nearly synonymous with archeiy. 
In the present instance, however, we do not intend employing 
it in that sense; we mean it to comprehend a list of those 
larger machines of projectile warfare which were used in place 
of the modern cannon. 

No sooner did the spread of civilization cause men to as- 
semble in communities, and prosecute the arts which are inse^ 
parable from sueh a condition, than increasing wealth began to 
incite the cupidity of the civilized races. TownB were now 
built, and sunowded with lofty walls, to attack which engines 
of great size apd power were necessanr. Great as is the in- 
crease of power conferred, by gunpowder, to the modern artil - 
letyman, and wonderful as is the precision to which artilleiy 
practice is now brought, it must be confessed tbat a higher 
order of genius was necessary to the ancient engineer. To him 
the whole xegion of mechanical science was an open field on 
which he might exercise his constructive skill; levers, pulleys, 
and spriogs might be employed in thousands of varying ar- 
rangements, forming collectively engines of terrific force, 
wfaereaa the modem engineer, so far aa regards the formation 
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and use of weapons, is restrained within very narrow limits ； to 
employ, in short, the explosive force of gunpowder, either in a 
lube for the purpose of projecting a ball ； in a tube which 
may be itself repelled ； in a shell ； or in a mine. So great is 
the force of gunpowd^*, and so constantly are our ideas asso- 
ciated with die fact of its being now solely employed to project 
large bodies, for the purpose of battering down walls, that on 
rising from the coqtemplation, we begin to wonder that any 
other agent could have been capable of similar effects. One 
circumstance usually escapes oar notice, ~ that the momentum 
of a prqjeciile 9 or the force with which it impinges upon an ob- 
ject, is equal to its weight multiplied by its velocity. True, 
the ancient engines of war could not project a mass with the 
same Telocity as a cannon projects a ball ； but then those masses 
were so much larger, and heavier than any cannon ball, that 
the comparatively small initial velocity was compensated for. 

The structure of fortifications, and that of offensive en* 
gines, must mutually influence each other. In ancient times, 
before the invention of fire-arms, the strength of cities depended 
on the height of their walls ； now, this would constitute a weak- 
ness; whilst, on the other hand, our modern, low, fortified 
walls, would have been no defence against the ancient mode 
of attack. 

As we have already remarked, the forms of ancient engines 
of war were very many, differing according to the taste or con- 
structive skill of the architect : they may, however, be in- 
cluded in the following classes: 一 

1. Catapult® and balistse, or engines formed on the principle 
of the cross-bow. 

2. Instraments formed on the principle of the sling. 

3. The battering ram. 

4. Towers of war, from which projectile weapons were 
thrown a . 

» The cliief engines of war of the ancient -Greeks and Romans were the 
aries, catapult, balista and onager, slightly altered in shape, occasionally, 
vithout doubt, in order to accommodate them to particular services. These 
machines remained in vogue until considerabhr aner the discoyery of gun- 
powder, yet designated by a great variety or names. When we consider 
that the historians of those periods were monks, totaDv unacquainted with 
the details of the art of war, and possessing but a crude knowledge of me- 
chanics, we shall not wonder at this multiplicatioii and confusion of namesL 
The principal military endnes of the 11th and 12th centuries were, exclu- 
sive of the balista, catapulta» onager, aries, and scorpion, the mangonel, tre- 
buchet, petrary, robinet, mateenffbn, bricolle, beugle or bible, espringale, 
matafunda, ribandequin, engine a verge, and war wolf. 

The beugle or bible, was an engine for throwing laige stones, as we learn 
from an ancient poem • 一 



Getent trop manuement." 
(From the romance of Claris, in the French king's library, No. 7534.) 
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The Catapult. 一 So easily is the common bow made a cross* 
bow, and so wide are the limits of size within which the cross* 
bow can be made, that the formation of gigantic engines of this 
kind waa not a very elaborate suggestion to the mind of its &mt 
inventor;— thus originated the catapult and the balista ； both 
engines of the cross-bow kind, but employed for different uses, 
one throwing darts, and the other stones *. 

Without diagrams to illustrate the subject, it would be of no 
great service to describe minutely such accounts of those iDstru- 
«nents as have been handed down to us; suffice it to say, that, 
in making those enormous cross-bows, a very curious expedient 
was resorted to in order that an increase of elasticity might be 
gained. Instead of making the bow out of one piece of sub* 
stance, it was formed in two parts, each of which was merely a 
stMght arm. To form the machine, each piece, at its mesial 
extremity, was closely matted in amongst the fibres of a rope 
placed vertically, and firmly secured at either end* From this 
arrangement it is evident thai the bow could not be bent with- 
out producing great tension of the ropes, thus adding another 
force to that of the resilient steel. A windlass, or capstan, was 
employed to bend these enormous bows, and when bent, the 
string was secured by a catch and iron pin. In order to dis- 
charge this machine, the pin was suddenly knocked out by 
the blow of a mallet. 

Catapult® have occasionally been employed in modern war- 
fare. There was one erected at Gibraltar, at the desire of Lord 
Heathfield, by General Melville. It was for the purpose of throw- 
ing stoneB a little way over the edge of the rock, in a particular 
place where the Spaniards used to frequent, and where they 
could not be annoyed by shot or shells. Of all tbe machines 
which were fonned on tbe principle of the sling, that called 
onager is the best known, ana may be regarded a8 typical of the 
others. Its force entirely depended upon the torsion of a 
short thick rope acting upon a lever which described an arc of a 
vertical circle. Its construction may be very well illustrated 
by the common toy, of a jumping frog or mouse. Most people 
have seen these little articles of amusemeot, and to sucb, a de- 

For a detailed account of these engines, see Grose's MUitaiy Antiquities, 
▼ol. i. p. 382. 

• The terms catapult and balista have been generally confused, by most 
who have written on the subject ~~ M. Folard, in his " Traite de Vattaque 
tt de la defence des Placet des ancietu," considers that the catapult was the 
same as the onager, an instrument of the sling kind. In favour of this opi- 
nion be can show no evidence ； while, on the other hand, there is authority 
directly opposed to his statement. Heronis ctetibii Telefadiva represents it 
as a cross-bow with two straight arms, the opposed ends of which were re- 
spectively embedded m the cords of a vertical rope: moreover, ancient 
writers constantly confounded the term batitia with catapult, which is another 
aigument in fevour of their similarity. In our ancient law Latin, the term 
catopulta signified a sling. >~ Grose's Military Antiquities. • 
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scription is unnecessary ； for others, however, who have not 
seen tbem， the following description will be intelligible. The 
tail of the animal is a flat piece of wood imbedded in a short 
twisted rope, in such a manner that the end of the tail projects 
naturally in a horizontal position from the body of the animaL 
Under the body is a lump of wax to which the tail, bent forcibly 
under, is attached, and the instranient placed flat upon the 
ground* Gradually tbe tail separates from the wax with a sad- 
den spring, and the animal is projected upwards and forwards. 
The onager was a machine formea then on exactly similar prin- 
ciples ； tbe lever bad attached to its free extremity a sling; or 
sometimes it merely terminated in a spoon-shaped cavity ； 
when bent back, it was secured by a catch or trigger, and 
charged with a stone. On starting the catch or trigger by a 
sudden blow with a mallet, the lever described its arc of a 
circle with great Telocity, and projected the stone to a con- 
siderable distance. 

The Battering Ram.— OS all tbe ancient projectile weapons, 
none was so efficacious, or has retained its celebrity so long, as 
the battering ram. Strictly speaking, it was not a projectile 
weapon, in tbe modern and usual acceptation of the term ； lite- 
rally, however, it comes within the limits of that denomination, 
and under no circumstances can its description be omitted in a 
treatise having the objects of our own in view. Tbe enormous 
size of this celebrated machine, tbe number of men used in 
working it, and the magnitude of the effects which it was capa- 
ble of producing, might well awaken our incredulity, were they 
not attested by abundant eviden^p 9 aod confirmed by modern 
experiment. The battering ram consisted of a long pole or 
spar beaded with a huge mass of iron or brass, usually shaped 
like that portion of the animal wlrich conferred upon it the dis- 
tinctive name. This spar was sometimes mounted on wheels, 
but more frequently suspended by cords from a triangle of stout 
beams. In either case the object was to impel it violently for- 
ward against an opposing waJl ； Dot with a view of its pene- 
trating the mass, or even of dislodging a portion by its imme- 
diate shock, but to set up a vibration that, continually repeated, 
shook the strongest walls to their foundation, and eventually 
made them fall. 

Originally, the battering ram was probably nothing more than 
a long beam, which the soldiers carrying in their arms, urged 
by mere manual force against any obstacle that might oppose itself 
to them ； the suspension of tbe beam from a triangle, or the mount- 
ing it upon wheels, was a self-evident suggestion, that required 
no great amount of constructive ingenuity to appropriate. Vitru- 
vius affirms that the aries or ram, in its simplest rorm, was first 
used by the Carthaginians when they laid siege to Cadiz ； that Pe^ 
pka8meno8, a Tynan, afterwards contrived to suspend it with 
ropes ； and that finally, Polydas, the Thessalian, mounted it on 
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wheels, at the siege of Byzantiam ander Philip of Macedon. 
Riny, however, states that the ram was used at the siege of 
Troy ； and thus the fable of the wooden horse waft allegorical. 
Some have ascribed the invention to Artemoru» y a Greek architect, 
who flourished 441 years before Christ. Others have imagined 
that the rams^ horns mentioned by Josbua as causing the fall of 
the walls of Jericho, were merely figurative of ibis instrument- 



to Plutarch, Marc Antonj, in the Parthian war, used a ram 
of 80 feet long ； and Vitruvius states that they were sometimes 
made 106 and sometimes 120 feet long. We may easily sup- 
pose that a great number of men must have been absolutely re- 
quired to wield so enormous a machine, in fact, a whole century 
of soldiers was employed for this purpose, and when tired, they 
were relieved by others, so that the vibrations produced were 
continuous. Modern writerg on artillery have made some in- 
teresling calculations relative to the comparative force, between 
the battering ram and cannon balls. Dr. Desaguliers * has 
shown tbat the momentum of a battering ram 28 inches in 
diameter, 180 feet long, with a head of cast iron of one and a 
half tons, the whole ram weighing with its iron hoops 41,112 
pounds, and moved by the united strength of 1000 men, would 
only be equal to tbat of a ball of 36 pounds weight shot point 
blank from a cannon. In this calculation, however, a very im- 
portant element has been omitted, namely^ the size of the im* 
pinging extremity of the battering ram, which, if its penetrating 
effect is to be compared with the penetrating effect of a 36 pound 
ball, should not be of greater size than the latter. Doubtless, 
howeveT, it was of greater size, and therefore the momentum of 
the impinging extremity was diffused over a larger surface : thus 
the penetrating effect of the instrument would be considerably 
diminished, whilst its concussing, or vibratory and disioiegrating 
effects would be increased. Now against the tall walls of an- 
cient fortifications, these latter qualities were far more destructive 
than mere penetration. If a slate stone be fixed erect on an 
edge, and struck with a bullet urged by gunpowder, the chances 
are that the stone will be perforated, but not thrown down ； if, 
however, the bullet b& impelled against it by the hand, the stone 
will certainly not be perforated, but, on the other hand, will most 
likely fall. The two cases afford a very good illustration of the 
difference in effect between the modern cannon and the ancient 
aries : the former impels a projectile with great velocity, against 
an object, and penetrates and shatters, without much disturb- 
ing the repose of masses situated near its point of impinge- 
ment; the latter possessed comparatively little penetrating force, 
but shook the strongest walls to their foundations. Many 
curious instances migbt be mentioned of the great effects pro- 
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dnced by periodic vibrations ； one of the most fkmiliftr, perhaps 
is the well known result of marching a company of soldiers 
over a suspension bridge, when the latter, responsive to the 
measured step, begins to rise and fell with exce»»ve violence, 
and if the marching be still continued, most probably sepa- 
rates in two parte. More than one accident has occurred 
in this way, and has led to the order (we believe) that soldiers 
in passing these bridges, must not march, but simply walk, out 
of time. 

Another curious effect of vibratioD in destroying the cohesion 
of bodies i& the rapture of drinkiDg glasses by certain musical 
sounds. It is well known that most glass vessels of capacity, 
when struck, resound with a^beautifiilly clear musical note of 
invariable and definite pitch, which may be called the peculiar 
note of the vessel. Now if a violin or other musical instrument 
be made to sound the same note, the vessel soon begins to 
respond, is thrown into vibrations, its note grows louder 
and louder, and eventually may break. In order to insure 
the saccess of this experiment^ the glass should not be per- 
fectly annealed ； however, the tendency to break is invariably 
the same. 

As the peculiar genius of modem artillery lies in perforating 
substances, one great quality of the battering ram has since the 
introduction of fire-arms been in great measure lost; engineers 
now, however, are beginning to see the advantages arising from 
the use of hollow shot, fired with diminished charges^ by which 
means large masses are projected with diminished velocity, 
thus increasing their shattering, but diminishing their penetrating 
effects. 

The battering ram, although sometimes used as we have de- 
scribed it, was more generally employed in connexion witb a 
vast tower called testudo 9 which we shall now proceed to 
describe \ It must be premised that the walls of ancient 
cities were of an amazing altitude, and therefore warriors 
placed on them encountered their opponents at a great ad- 
vantage. Against such defences as these soldiers armed with 
manual weapons availed but little, except by some means they 
could gain ao elevation which commanded the city walls. This 



nitude b . Hero distinguishes three kinds of them; the small- 
est were, he says, sixty cubits, and five stories high ； the base, 
which was square, measured on each side, seventeen cubits. 
The larger towers were ninety cubits high, and consisted of 
fifteen stories ； the greatest, called double, were of twenty stages, 

» The terms Vinea, Pluteus and Helepolis were also applied to these 
towers. 

b Sometimes, too, by expedients of greater ingenuity. Belisarias con* 
quered Palermo by sailing into the harbours, elevating his boats to the mast 
head, and from thence assailing the garrison. 
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were largeist at bottom, and decreased eveiy story. These 
lowers were supported on wheels of enormous size and strength ； 
»ix was the number for the smaller towers, and eight for the 
larger ones. The lower story was devoted to the battering 
ram, all the others were filled with archers, and light-armed 
soldiers generally. These large towers being brought up 
close to the fortifications, and overlooking them, became 
very dangerous, machines, and consequently many expe- 
dients were devised for their destruction. Large excavations 
were made under the tract along which the machine must pass, 
in such a manner that its vast weight, not being supported by 
the superficial crust, made it sink into the snare. Arrows 
fiirnished with combustible materials were shot against it from 
bows and military engines, to guard against which the machine 
was usually covered with raw hides or metal scales, and hence 
the same of testudo, which eventually the whole engine ac- 
qaired. If despite these precautions it nevertheless succeeded 
in arriving close up to the city walls, vast stones were thrown 
upon it; ~~ boilin g water, melted lead, hot sand, and in short, every 
material of annoyance which circumstances or ingenuity enabled 
to be used, was thrown upon the hapless warriors. Nooses of 
rope or chain were let down from the walls, and in these the 
head of the battering ram was eDtangled. Bags of wool, hurdles 
of wicker-work, and other soft and yielding materials were 
lowered, for the purpose of encountering the blows of the ram, 
and diminishing their violence. Not unfVequentljr these 
measures succeeded, for, unquestionably, in this primitive de- 
Telopement of the art of siege, the assailed were more favourably 
citcumstanced than the assailants. If, however, the testudo 
still maintained its ground unscathed, its occupants next threw 
out a drawbridge* across the chasm, and rushed across it to the 
fortification. 

Such is a description of the towers used by the ancient 
Greeks and Romans, as related by Vitruvius, Ammianus, Mar- 
cellinus, and other writers on these subjects. The towers or 
belfries of more modern times were never so large, rarely exceed- 
ing two or three stages in height. These machines underwent 
very little, if any, alteration in form down to the period of 
the discovery of gunpowder. In the dark ages, however, we 
find them mystified by a great variety of fanciful namQs, 
amongst which we may enumerate the saw, a term frequently 
applied, in later periods, to those moveable towers. This name 
is said by some to have been derived from the circumstance of 
the contained soldiers lying closely together, like pigs under a 
mw， and hence the witty, but not very delicate remark of a 
certain Countess who defended the castle of Dunbar against 
King Edward III., in threatening, that unless the Englishmen 



■ Called Exoitra. Vegetius de Re Militari. 
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kept their sow better she would make her cast her pigs. This 
circumstance is mentioned by Camden, who also says, " the 
sow is still used in Ireland." Duriug tbe siege of Corfe Castle, 
by the Parliamentarians, they used two machines of the above 
kind, one named the boar, and the other the sow. 

With regard to the power of ancient artillery, it is probable 
that we cannot have in tbe present day any very correct 
notions. Judging, however, from the materials used, and the 
mode of their application, it must have been very great, although 
not comparable with that of missiles urged by gunpowder. 
AthensBus speaks of a catapulta which was only one foot long, 
and threw an arrow to the distance of half a mile. Other 
engines, it is said, could throw javelins from one side of the 
Danube to the other. Batistas threw great beams of wood, 
lances of twelve cubits long, and stones that weighed 360 lbs. 



against vessels entering into port Josephns too, has related 
several instances of the power of ancient artillery : he tells us 
tbey beat down battlements and corners of towers, and over- 
threw whole files of soldiefs, even to the rear rank. He says 
that one of Vespasian's rams, which was only ninetj feet long, 
and which was smaller than many Grecian rams, had a head as 
thick as ten men, and twenty-five horns, each of which was as 
Uiick as one man. Its weight was 1500 talents (171,000 lbs. 
troy.) When removed entire, 150 yoke of oxen, or 300 pairs 
of horses and mules, were required to draw it, and the united 
strength of 1500 men was employed in forcing it against the 
walls. Such are the accounts of effects produced by missile 
engineg employed by the Greeks and Romans ； and scarcely 
less terrible are those related of the same engines or their deri- 
vatives, when used in more modern times, aldiougb the mecha- 
nical skill of the ancients was then in great measure loeL It 
would seem, however, that our ancestors, in describing the 
military engines of the dark ages, must have greatly exag- 
gerated tbeir effective range and powers; otherwise, many of 
our ancient castles would not have been built in situations 
where they could be commanded by hills at a distance of four 
or five hundred yards from them, instances of which may be 
seen in tbe castle of Dover, once deemed the key of this king- 
dom, also of Corfe and Guildford. Monsieur Joly de Mezeray 
says 9 that the greatest range of a mangonel was five stadia, 
or 1042 yards. These machines not only threw large darts and 
stones, but also the bodies of men and horses, as is mentioned 
more dian once by Froissart 

Our account of antienl weapons being merely preliminaiy 
to an investigation of the properties and effects of gunpow- 
der, as well as other explosive substances, we shall not go into 
further details concerning them, but will presently enter upon the 
other branches of our subject Interesting as it may be to 
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raise up before our imagination engines of bygone times ；— the 
ponderous ram, battering against the lofty widls of an ancient 
city ； 一 the catapult and balista, hurling their darts and massy 
fragments ； barbed arrows glancing from coats of mail, and 



forget that fiction every now and then weaves her misty web 
around those records of former deeds where trath should reign 
supreme. Gladly then we hasten from sucb dim and dasky 
periods to those of later date ； ~ when other sciences besides 
mechanics lent their aid to the perfection of the warlike art* 
The reader will already have anticipated that our allusion refers 
to gunpowder, the most potent aid whkh chemistiy or any 
other science ever proflfered to the grim deity of war. 

Between the balista and catapult, and other mechanical 
agents of war, and gunpowder, there is, however, a connecting 
link, 一 namely, 



concerning which sach marvellous accounts have been promul- 
gated. Indefinite and variable as were the terms applied to 
cbemical substances, until comparatively recent periods, it is 
not woDderfiil that we have received no credible testimony as 
to the composition of this celebrated Greek fire ； nor, indeed, 
as to the period of its original discovery. It is pretended by 
some, that its composition was known to the Greeks of antiquity, 
but that we had no precise accounts concerning its use, until 
the period of the Eastern empire. This assertion is, however, 
rery improbable, and seems invented by one of those zealous 
enthasiasts, who assert that, not only were the ancients preemi- 
nently felicitous in their sculpture, poetry, and indeed the fine 
arts in general, but also that tbey excelled in all branches of 
scientific acquirements, ~ that the blaze of intellect in those 
days irradiated the whole domain of human learning, beyond 
the limits of which reason could not penetrate ； in short, that 
the apparently brilliant results of the inductive process are a fal- 
lacy ； that they are merely so many gems known to the an- 
cieots, ~ buriea amidst the inteUectual rains of the middle ages, 
and now restored again. It is certain enough, that we have no 
precise mention of the Greek fire in any ancient Greek or 
Latin author •• Gibbon appears to entertain do doubt of its 
inrention by the Greeks or Constantinople, and of its baying 
been subsequently stolen from them by the Saracens. Accord- 
ing to Beckmann b 9 it was invented in the year 678 of the 
Christian era, by Callinicus, an architect of Heliopolis, (the 
city afterwards called Baalbec,) in the reign of the emperor 
Constantine Pogonatus, and its use was not discontinued in 
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Something like it is alluded to by Quintus Curtius. 
Beitrage air Getchichte der Eifindungen. 
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the East nntil the latter end of the thirteenth century. Pro* 
copius, in his history of the Goths, calls it Medea's oil, con- 
sidering it as an inferual composition, prepared by that sor- 
ceress. The writer of the " Esprit des Croissades w asserts, that 
it was known in China in the a.d. 917, three hundred years 
after Constantine Pogon&tus, — that it was called the ail of cruel 
fire, and that it was carried there by the Kitan Tartars, who in 
their turn bad it from the king of Ou. It is far from impro- 
bable that many Eastern nations used a liquid composition of 
this kind in their wars, and that it was discovered by several 
parties having no communication with each other. We know 
that in Persia, also in the Island of Zante, and many other 
parts of the world, there are naphtha springs, which continually 
pour out this inflammable liquid ； we also know that the Par- 
sees, or fire-woTshippers, employed naphtha in supporting their 
religious flames. All they found necessary to do for this pur- 
pose was to insert one end of a cane a little way under the 
earth so impregnated with naphtha, which ascended by ca- 
pillary attraction, and was easily ignited. Now, it is well 
known, that large districts are furnished with these naphtha 
springs, and a substance of properties so obvious could hardly 
escape being applied to the uses of war. Probably, then, 
naphtha was the basis of the Greek fire. We can hardly ex-« 
pect at this time to discover any trustworthy account of the 
operation of this compound, although many statements, such 
as they are, have been handed down to us. Nothing conduces 
so much to originate historic inaccuracy as fear, under the 
influence of which have been perpetuated the most inaccur^e 
exaggerations. Terrible were the reputed effects of ancient 
cannon^ and yet they were altogether incomparable to those of 
modern days ； and the citizen of Leyden, who first received 
an insignificant shock from an electric jar, protested that he 
would not be subjected to such another for all the kingdoms 
of the earth ！一 yet the employment of fire-arms was coeval 
with the re-illumination of the moral horizon ； ~ and the dis- 
covery of the electric jar took place when the genius of in 華 
ductive philosophy was rapidly pursuing her victorious ca- 
reer : we need not wonder, then, that accounts of the Greek 
fire, handed down to us as they have been by ignorant and 
credulous scribes, and from periods of much greater mental dark- 
ness than those to which we have alluded, should be unworthy 
of implicit credence. It is more than probable that different py- 
rotechnic contriYances have been unwittingly confounded with 
the celebrated Greek fire. Joinville favours us with a description 
which would seem to refer not so much to a burning liquid, 
as to a rocket, which we know has been used as an instrument 
of war in India and China from time immemorial •• Joinville 

■ It is a common idea that Sir William Congreve was the first to introduce 
rockeis as warlike instruments. Such, however, is not the case ； he him* 



AND EXPLOSIVE COMPOUNDS. 



341 



sajs, " it was thrown from the bottom of a machine called a 
petrary ； and that it came forward as large as a barrel of ver- 
juice, with a tail of fire issuing from it as big as a great sword, 
making a noise in iU passage like thunder, and seeming like 
a dragon flying through the air, and from the great quantity of 
fire it threw out, giving such a light that one might see in the 
camp as if it had been day.'" Such was tbe terror it occasioned 
among the commanders of king Louisas army, that Oautier de 
Cariel, an experienced and valiant knight, gave it as his advice, 
that as often as it was thrown, they should all prostrate them- 
selves on their elbows and knees, and beseech the Lord to 
deliver tbem from that danger against which He alone could 
protect them. This counsel was adopted and practised ； besides 
which, tbe king, being in bed in his tent, as often as he was 
informed that the Greek fire was thrown, raised himself in his 
bed, and with uplifted hands thus besought the Lord : " Good 
Lord God, preserve my people I " Geoffry de Vinesauf, who 
accompanied king Richard I. to Palestine, says, that " with 
pernicious stencb and livid flame it consumes even flint and 
iron, nor could it be extinguished with water."*'* The following 
Latin rhymes, composed by a Florentine monk, show tbe opinion 
which was in his time held of its properties ： 一 

" Pereat 6 utinam ignis hujus vena 
Non enim extinguitur aqu& sed arena 
Vixque vinum acidum arctat ejus poena 
£t urina strinritur ejus vise habena: 
Ignis hie conmntur tantum per paganos 
Ignis hie exterminat tantum Chrisdanoa 
I^cantatus namque est per illos prophanos 
Ab hoc perpetuo Christe, libera nos !" 

The Greek fire was more extensively employed in European 
warfare than some have imagined. Pere Daniel relates that 
Philip Augustus, King of France, having found a quantity of it 
ready prepared at Acre, brought it with him to France, and 
used it at the siege of Dieppe, for burning the English vessels 
in that harbour. It was also, according to this author, employed 
in many other sieges in France. He also states, that a French- 
man named Gaubert, a native of Mante, discovered the plan of 
making it. Another Frenchman, named Duprt, is also said to 

self claims no such priority of inyention, but candidly states, in his treatise 
on the nulitai^r use of rockets, that he was aware of their having been em- 
ployed from time immemorial in India and China. There are several Ctii- 
nese war rockets now to be seen at the Adelaide Gallery of Practicai Science. 
They were taken at Amoy. In point of size, they are much smaller than 
any used in our service ； their case is made of paper, and they carry a 
barbed dart. Their stick, as might be expected, is lateral and not central, as 
the modern Congreve rocket. 
■ L*Esprit des Croissades. 
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have discovered its composition. And on the authority of 
Grose% an Englishman was fortunate enough to unravel the 
secret, and that the king being unwilling to hare it made known, 
conferred on him a pension to suppress it. According to the 
testimony of an Icelandic MS. entitled " Speculum Regale^ 
and supposed to have been written in the ldtb centuTj, the 
Greek fire, or somethiDg resembling it, was then commonly em- 
ployed in Europe. The writer says, Omnium autem qtue enu- 
meravimu8 armorum et machinarum prtBsiantimmus est in 
curvuB clypeorum gigas Jlammas venenaias eructans. 

The Greek fire was employed in Europe long subsequently 
to the discovery of cannons, particularly in sieges* In 1383, 
when tbe Bishop of Norwich besieged Ypreg, the garrison is 
said to have defended themselves so well, and particularly with 
Greek fire, and certain engines called guns, Uiat the English 
were obliged to raise the siege with such precipitation, that 
tbey left behind them their great guns, which were of inesti- 
mable value. Afterwards the remainder of that army was be- 
sieged in the town of Barburgfa by the French, who threw 
such quantities of Greek fire into it, that a third part was bum" 
and the English were obliged to capitulate b . 

So terrible are the reputed effects of this celebrated com- 
pound, that a knowledge of its true composition would be of 
exceeding interest.. Several recipes have, indeed, been pre- 
served to our own days, but they differ remarkably, and are all 
of them more or less inconsistent with the reputed effects of tbe 
substances. We must remember, however, that those effects 
were on the one hand doubtless exaggerated, and that the 
names of chemical substances employed were naturally am- 
Mguous, and perhaps studiously made so f . The oldest pre- 
scription relative to the composition of the Greek fire! the 
one seemingly most worthy of credence, is thai mentioned by 
the princess Anna Comnena, in which the component parts 
are said to be resin, sulphur and oil. It has not, however, been 
found possible to produce a substance out of these iDgredicnts 
at all like the reputed Greek fire ； theory, indeed, would indi- 
cate that saltpetre ought to be one ingredient ； this, however, is 
sot mentioned. Nevertheless, we have abundant testimony, as 
we have proved, that it was a fluid, and that its knowledge was 
not confined to the Greeks. Moreover, during the crusades, 

• Mil, Antiq. toL i. p. 380. 
» J. Walsingham, m>. 303, 4. 

c As an instance or the ambiguity of ancient chemical ternu, and of oer* 
tain modern ones, we may remark, that Pliny frequently mentions alum ； 
but there is very little doubt that our alum was not tnen known, and that he 
refers to rock salt. Again ： the modem popular term does not re- 

fer to a preparation of copper, as might be imagined, but to a compound of 
iron, *~ such are the fallacies of tern». 
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tbe Saracens frequently employed it with success against the 
Christians, as we have already mentioned *, and the armies of 
Genghis Khan b seem to have been furnished with it One chief 
purpose for which this extraordinary fire was employed, was to 
annoy the enemy in naval engagements ； it wax then thrown 
from large engines, or sometimes, it would seem, blown through 
tubea. Fire . ships also were filled withgk, and sent loose 
amongst a hostile fleet, and veslels containing it were shot 
from balists. Genghis Kban is said to have bad in his army 
elephants furnished with these fire tubes. It is a common 
opinion that in losing the composition of the Greek fire, we 
have lost an aid to war of far greater potency than gunpowder 
itself. This, bowever, is a mistake ； tbe rery fact of the Greek 
fire being a liquid would render it inapplicable to the purposes 
of modern warfare. If a liquid possessing the reputed quali* 
ties of Greek fire were desired, chemists would soon elaborate 
it in greater perfection than the Greeks of the eastern empire, or 
Genghis Khan, or any other semi-civilized people. It is not 
consonant with tbe genius of modern warfare, and therefore has 
fallen into disuse. Bonaparte is reputed to hare known the 
composition of the Greek fire, or at least a fluid closely resem- 
bling it, but considered it inapplicable. His opinion must be 
decisive of the question : all know how ardently be promoted 
the advancement of science; how he cherished tbe now obsolete 
sentiment that a sovereign^ personal encouragement of science, 
might be conducive to the public weal ； how he attached to 
his court and loaded with honours the celebrated chemist Ber- 
thollet Doubtless, under circumstances so favourable, had 
Napoleon wished to possess an inflammable liquid, similar lo 
the Greeks, bis chemists could have supplied him. We repeat, 
then, that under these circumstances, if this compound bad been 
adapted to the purposes of war as the art now exists, it would 
bave been reintroduced. 

We now come to the subject of gunpowder, — an invention 
which not only materially affected the art of war, but exercised 
most important influences on the fate of empires, and the pro- 
gress of civilization. As might readily be imagined, the 
honour of a discovery so important, has been claimed for more 
tiian one individual. Polydore Virgil, and Thevet, attribute 
the invention to a monk, named Constantine Anelzen, who was 
a chemist of some celebrity in his time. Others maintain that 
it was discovered by Bartloldus Schwartz, about the year 1320. 
It is not difficult, however, to refer tbe inyention to a period 
long anterior to the time of Schwartz, our own illastrions 
countryman, Roger Bacon, having distinctly mentioned it in 

竃 L'esprit des Croissade^ &c., Amaterdam, 1780. 
* Patio de la Croix, Hishire de Genghis Khan. 
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the year 1267 He describes its compositioo, enumerates some 
of its properties, and recommends ite explosive powere as a 
means of destroying armies. He describes it as making a 
sound like thunder, and a flash similar to lightning, bat ex- 
ceeding the sound and brightness of natural thiuider and light- 
ning. He says it might be applied to the destruction of armies, 
and speculates on the probability of its employment by Gideon, 
when he defeated the Midianites with three hundred men b . 
Bacon is usually said^by Englishmen, to have been theinvemiar 
of eanpowder, but a slight examination of the treatise alluded to 
will convince any unprejudiced person that he, fiur from laying 
claim to the invention, mentions gunpowder as a subetance well 
known in his time, and employed for the purpose of pyrotech- 
nical display. The passage alluded to is as follows: Ex hoe 

strumenio facto ad quantitaiem poUicta humani ex hoc violeniid 
salts qui wlpetr^ vocatur tarn h4>rribUis sonus nascitur (this i» 
the description of a parchment cracker) tn rupiura tarn modica 
pergameM quod fortu tanitru rugitum ei carutcationem 
maximam sui luminis jubar excedit\ 

We can easily then shift the claim from Bacon to an anterior 
date, and Dutens d imagines he most have derived his know- 
ledge from Marcus 6rsecus% who not only mentioned the in- 
gredients of gunpowder, but gare better proportions of their 
substances than many of later date. In the Latin quotation 
which we have just made from one of Bacon^s treatises, salt- 
petre alone is mentioned as being the horribly explosive sub- 
stance ； but saltpetre alone will not evm burn, muck less ex- 
plode ； a fact which, the presumption \s 9 Bacon must have 
known. The question, however, does not rest on presomp^ 
tiong ； Bacon himself, in his treatise De secretU opertinu Artis 
et Natwrcs ei de nuUitate maguB 9 says that from 44 saltpetre and 
other ingredientes we are able to male a fire that shall burn at 
any distance we please." In another part of the treatise be 
gives us a little more information, the words are these : " Sed 
tamen salis petra, lura nape cum ubre et sulpburis, et sic 
facies tonitram et corascationem, n scias artificium. n Here 
two ingredients, saltpetre and sulphur, sre plainly enough in- 



riu were published this year at Oxford. 
, chap. Tii. 

iface to Jebb's edition of Boeom's Otm§ Mm 



uify into the Origin of Dueoveriet attributed to the Modern^ by the 
Rev. Mr. Dutens. 

MS. of Marcus Gnecus, which has given rise to this supposition, 
is stm in the Roval library at Paris. Both Dr. Mead and Dr. Hutton bad 
a copy of it : Dr. Jebb also mentions h io his pre&ce to Bacon's Opm$ 



Majut. The MS. is entitled Liber Jgnium. Marcus Gtsscub lived about 
the end of the 8th centory. 
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dicated, but what can be the ingredient called lura nope cum 
ubre t This obscure fragment of Latinity might puzzle the ghost 
of a Scaliger ； nevertheless, some admirer of the great Friar 
has succeeded in proving that the barbarous words are merely 
a transposition of th6 letters carbonum puhere/ Those who 
are accustomed to admire the liberality of sentiment possessed 
by cultivators of modern science, and are unacquainted with 
the more circumscribed views and oblique sentiments of such 
as cultivated science in the ages of alchemy, will mairel at 
tike pains which Bacon was at to preserve the secret, especially 
when it need not have been alluded to at all. Bacon, how- 
ever, m following this course, merely subscribed to the doctrines 
of his age. Volume upon volume baa been written on the art 
of making gold and silver alone; every operator represents him- 
self successftd, but unfortunately the steps of his process are 
totally unintelligible. Howeyer, let us do the alchemists justice. 
They must needs write books, or tbeir characters would have 
suffered: these books were intended to pass for oracles of 
wisdom, but the writers unfortunately had nothing to teach ； 
they therefore employed a jargon of impenetrable mystery, 
perhaps the best substitute for wisdom in their aire or ours. 

If Bacon, then, did not discover gunpowder, to whom shall 
we refer it i Numerous documents can be adduced to prove 
that gunpowder was known in the East at periods of very great 
antiquity, and it might have been introduced into Europe, 
either throagh the medium of the Gree^B of Constantinople, 
or the Saracens of Spain. Citizen Langles, in a memoir read 
before the French National Institute, contends that gunpowder 
was convened to us by the Arabs, on the return of the crusaders, 
and that the former people employed it at the siege of Mecca, in 
690. He says they derived it from the Indians *. At the period 
when Roger Bacon lived, Spain was the favourite seat of litera- 
ture and art* Unlike their rude and turbulent predecessors, 
whose sole object was the extension of Mohamedanism by the 
swoi-d, the Spanish Saracens of those days were a polite and 
contemplative race, their seminaries and universities were the 
most celebrated in the world, and Christian Europe was glad to 
profit by the unbelievers' tolerance, and glean in Spain those 
fruits of learning which in other European countries found but 
a barren soil b . Bacon is known to have travelled through 
Spain, and to have been well conversant with Arabian lite- 
rature: the account of the composition of gunpowder he 
might have seen in an Arabian manuscript ； this is at least as 
probable a supposition as that he saw the treatise of Marcus 
Grsecus ； indeed, there is in the Escurial Collection a treatise 
on gunpowder, written in 1249. 



Wilkinson on Engines of War, p. 143. 
Vide Thomson's History of Chemistfy. 
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The earliest account which we bave of gunpoirder exists in 
a code of Gentoo laws, where it is mentioned as applied to 
fire-arms, and consequently, if the document be aathentic, 
the most recondite of its properties, that of projecting wei^its, 
must have been well understood. 

That particular code in which gunpowder and fire*arms 
are mentioned, is thought by many to hare been coeral 
with the time of Moses ！ The notice occurs in the Sanskrit 
preface, translated at page 53, by Halhed. It is as follows : 
" The magistrate shall not make war with any deceitful machine, 
or with poisoned weapons, or with cannon and gons, or any 
kind of fire-arms; nor shall be slay in war a person born 
an eunucb, nor any person who putting his arms together 
supplicates for quarter, nor any person who has no means of 
escape." Referring to this document, Halhed observes, " It 
will no doubt strike the reader with wonder to find a prohibition 
of fire-arms in records of such unfathomable antiquity, and he 
will probably hence renew the suspicion, which has long 
been deemed absurd, that Alexander the Gi^eat did absolutely 
meet with some weapons of this kind in India, as a passage in 
Quintus Curtius seems to ascertain. Gunpowder has been 
known in China as well as in Hindostan, far beyond all periods 
of investigation. The word fire-arms is literally Sanscrit, 
Agnee-aster (agnyastra), a weapon of fire ； tbey describe the first 
species of it to bave been a bind of dart or arrow tipped with fire, 
and discharged upon»the enemy from a bamboo. Among several 
extraordinaiy properties of this weapon, one was, that after it had 
taken its flight, it divided into several separate streams of flame, 
each of which took effect, and which, wlien once kindled, could 
not be extinguished •; but ibis bind of Agnee-aster is now lost 
Cannon in the Sanscrit idiom is called Sbct-aghnee, (sataghni), 
or the weapon that kills a hundred men at once, from sbete (sata) 
a hundred) and gheneh (hana) to kill, and the Pooran Shastere 
or histories ascribe the invention of these destructive engines 
to BeSehookerma (Viswakerma) the artist, who is related to have 
forged all the weapons for the war which was maintained in the 
Suttee Jogue between Dewta and Ossoor, (Devata and Asora,) 
or the good and evil spirits, for the space of 】00 years." b 

Dutens 9 in the work referred to in page 344, has selected many 
passages from Greek and Latin authors, favourable to the opi- 
nion that gunpowder was known to the ancients. He mentions 
the attempt of Salmonens to imitate thunder °, of the Brahmins 

• This description corresponds better whh the nature of Greek fire than 
with that of gunpowder. 

b Halhed, transL Gentoo laws. Introduction, p. lii. 

c Virg. ^neid v vi. 585. Themistius' Orat. zxvii. p. 337. Duteosalso 
quotes, in support of this argument, Hygiuus FabuL 61, 650. Eustathios 
ad Odyss. A. 234, p. 1682, 1. 1. 
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to do the same thing • ； but his most remarkable quotation is 
from the life of Jpollonius Tyanava 9 written by Pbilostratas ； 
showing that Alexander was prevented extending his conquests 
in India, because of the use of gunpowder, by a people called 
Oxydracs. 

The passage to which we have alluded is so curious, that we 
make no apology for giving it " These truly wiae men (the 
Oxydracce) dwell between the rivers Hypharis and Ganges; their 
country Alexander never entered, deterred not by fear of the 
inhabitants, but as I suppose by religious motives, for had he 
passed the Hypharis, he might, doubtless^ have made himself 
master of all the country round them ； but their cities he never 
could have taken, though he had led a thousand as brave as 
Achilles, or three thousand such as Ajax, to the assault ； for 
they come not out to the field to fight those who attack them ； 
but these holy men, beloved by the gods, overthrew their ene- 
mies with tempests and thunderbolts shot from their walls. It 
is said that the Egyptian Hercules and Bacchus, when they 
orerran India, invaded this people also, and having prepared 
warlike engines, attempted to conquer them ； they in the mean 
time made no show of resistance, appearing perfectly quiet 
and secure, but upon the enemy's near approach ihey were re- 
pulsed with storms of lightning and thunderbolts hurled upon 
them from above." b 

It is true Philostratns is not considered remarkable for 
Teracity , and this assertion is not of a kind to be received 
without suspicion ； but taking into consideration the records of 



from time immemorial in India and China, bis assertion does 



surface of the earth : now suppose a fire lighted in such a spot, 
the most careless observer must have noticed the effect of the 
saltpetre in augmenting the flame; if then, attention having been 
directed to this phenomenon, charcoal and saltpetre had been 
mixed together purposely, gunpowder would have been formed. 
The third ingredient, sulphur, is not absolutely necessary, in- 
deed very good gunpowder, chemically speaking, can be made 
without it Salpbur, however, increases the plasticity of the 
mass, and better enables it to be made into, and to retain the 
form of grains. 

Some persons refer us to Platarch^s life of Marcellus, and 
VitraviuSy as authorities in favour of the supposition that gun- 
powder was known to the famous Archimedes. All are ac- 

• Valerius Flaccus, lib. i. 662. Dion. Cassius, Hist Rom. in Caligul. p. 
662, and Johannes Antiochinus Chromica apud Peirasciaoa Valesii, PaiUL 
1604, p. 804. 






a Vide Lerapri^re's Class. Diet. art. Philostratus. 
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qoainted with the talented aid which he lent to Hiero of Syra- 
cuse, in repelling the attacks of Marcellus: 一 how by volleys of 
eDonnoiis stone he destroyed, at a coDsiderable distance from 
the walls, a stupendous machine of war, floating on eight galleys, 
and termed the Sambuca: 一 how he burned his opponents 9 ships 
by mirrora, hooked up their prows by cranes, and sank them 
stern foremost under the wares: in short, how be so terrified the 
enemy, that on seeing a rope or spar projecting from the wall, 
they cried out that Archimedes was levelling some machine at 
them. Amongst the engines which his ferdle genius enabled 
him to construct, were some which are said to have gone off 
with a great noise, a description which it has been assumed does 
not apply to any then commonly in use, and that ganpowder 
seems indicated. To us this assumption does not appear to have 
much yalidity : we feel no difficulty in imagining the enormous 
engines used by Archimedes to -have made a great deal of noise, 
even though their agency merely depended on bent springs and 
levers. 

Those persons who are in favour of the opinion that gun- 
powder is a modern discovenr, say that the historical records 
in which gunpowder is mentioned without ambiguity, such as 
the Gentoo codes, are of doabtfnl authenticity ； that the narrative 
of PhilostratU8 9 besides its ambiguity of allusioii^is vitiated by the 
character of the writer; that the traditions of other historians 
are obnoxious to one or both of the same remarks ； that poetic 
allusions are not to be literally translated, and used as testi- 
mony in historic and scientific matters ： 一 and lastly, tbey urge that 
if gunpowder and fire-arms had been known so early in the east, 
some of the conquering hordes who roamed from thence and 
devastated Europe, should have used such poweriul auxiliaries 
to war: at least Mahomet should have been aware of this ele- 
ment of destruction, they say*, and still more so Genghis Kban ； 
yet such was not the case. 

These arguments have great weight, but are not insuper- 
able. We may answer, that the discovery of gunpowder, and 
the discovery of fire-arms, are separate questions; that gunpowder 
might easily have been made by a savage people, indeed, in 
countries where saltpetre occurs naturally, must have in a man- 
ner been formed by chance, whereas the manufacture of 
fire-aims involves a great amount of mechanical skill; hence 
missives urged by mechanical aid would long be thought supe- 
rior to the first rade fire-arms, as in the present day the bow is 
preferred by the Chinese to the mnsket, 一 as it was in England in 
the reign of Henry VIII., and amongst the Turks not 200 yean 
ago. 

Thus, then, the dispute stands. We do not know who dis- 
covered this compound ； certainly not the German Schwartz, 



Some believe Mahomet wot aware of iu See page 345. 
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nor the English Bacon, nor Marcus Gracus either : we incline 
to the opinion that it has been known in Asia from time im- 
memorial, and that its discoyery might have originated in acci* 
dent. Certain it is, however, that its first application to ar- 
tillery in Europe, was about the beginning of the 14th century. 



DISCOVERIES IN CHEMISTRY. 

THE TRANSMUTATION AND NATURE OF CABBON 9 SILICON, 
AND N1TBOGEN. 

By Gbobos Wilson, M.D" Edikdurgh a . 

Ths great majority of chemists acknowledge the existence of 
some 55 simple or elementary substances ； 一 these are declared 
to be simple, not in virtue of any test of simplicity which the 
chemist has discovered and applied to them, but solely because 
they resist the decomposing or modifying action of all the 
forces which are, or at least are known to be, at man^s disposal. 
The chemist, as it were, begins with the globe itself, and breaks 
it down into some thousand organic and inorganic compounds ； 
these, in their turn, he resolves into some hundred less complex 
substances ； and the latter, last of all, into the 55 bodies which 
are called simple. Here bis analysis, in the meanwhile, has 
ended ； all the forces which are at his command, for the modi- 
fication of matter, having been spent in vain on these refractory 
substances. The single and combined agencies of beat, light, 
electricity, magnetism, mechanical pressure, and the like, have 
been directed in innumerable ways against them. But they 
have emerged from every trial, except those we are soon to 
consider, without betraying any sign of non-simplicity, or un- 
folding, if they are compound, the hidden secret of their true 
nature. 

On the negative evidence of this insusceptibility of decompo- 
sition, the residual undecomposed bodies have been termed sim- 
ple or elementary : they are the visible elements out of which 
all things are made. It cannot be denied, however, that in the 
minds of many, the term " simple" has passed for something 
more than the expression of " hitherto undecomposed," and has 
been accepted as fully equivalent to essentially " indecompo- 
nibleJ** But it would be doing injustice to die majority of 
chemists, to affirm that they have not employed the word " ele- 
meniary n in its restricted and negative meaning, and have 
been willing to acknowledge the possible compositeness of all 

• We have great satisfaction in presenting our readers with this memoir, 
abridged from the Edinburgh New Philosophical Journal. It is the sub- 
stance of a lecture recently delivered on the compound nature of these hi- 
therto suppoied elementary bodies. 
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tbe so-called simple bodies. I refer to this tbe more partiea- 
larly, that, in a curious volume recently published by Professor 
Low, exception has been taken to the maxim acknowledged 
among chemists, that a body should be considered simple till 
it can be shewn to be compound, and the opposite opinion 
advocated, " that a body is to be regarded as compound, when 
we are not able to prove it to be simple."* 

It is not necessary, or, indeed, desirable, in tbe discassion of 
many chemical problems, that the possibility of the elementary 
bodies being simple shoidd be considered. The study of most 
of the properties of the suite of oxides of a metal, or of a series 
of organic compounds, would not be facilitated, especially to a 
beginner, by shaking his faith in the stability and unchange- 
ability of tbeir simplest components. The elementary bodies 
stand in truth, in relation to all the more complex substances 
into whose composition they enter, like arithmetical ciphers, 
possessing in regard to all numbers higher than their own 
a fixed value, unalterable by any.discoTery which may be made 
concerning the lower figures* which make them up. Silicon 
may be a simple body, as many believe, or a modification of 
carbon, as Dr. Brown supposes, or a compound of carbon, hy- 
drogen, and oxygen, or of carbon and hydrogen, as Mr. Low 
thinks probable. But whichever of these it be, if any, is as 



of its other relations, as it was to the builder of an Egyptian 
pyramid, whether the bricks he made use of, so long as tbejr 
possessed the proper shape and weight, and coherence, con- 
sisted of clay alone, or of clay mixed witii sand, or of clay and 
sand mingled with straw. 

The application of analysis to the redaction of tbe elementarj 
bodies is easily understood. Without any addition to tbe re- 
sources, in the way of agent and instrument, we at present 
possess, it may suffice to produce more remarkable decomposi- 
tions than we have yet seen it effect If Mr. Rigg^s and Mr. 
Knox's experiments are confirmed, it certainly will. Moreover, 
we may anticipate the discovery of novel agents, or of new 

Eowers in those we are familiar witb, as we have recently 
ecome aware of the presence of marvellous modifying forces 
in the sunbeam, and in light and heat from other sources, of 
the existence of which we had scarcely a suspicion ten years 
ago. We may farther expect greatly to improve our instru* 
mente, and thereby to increase enormously our power over 
matter. Not to speak of what we shoald effect, could we 
realize certain improvements which theory indicates as possible 
in our voltaic batteries, the simple discovery of a substance 
wbich would resist the action of very high temperatures as 

• An Inquiry into the nature of the Simple Bodies of Chemistry, by 
David Low, F.R.S.E., &c.， p. 9. 
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effectually as platina and fire-clay do our ordinary furnace heats, 
would put in the chemist's hands a weapon for coiiquest of the 
highest value. Many of the bodies which appear at present, 
to use the quainl words of old Sir Thomas Browne, " to lie 
immortal in the arms of fire," might then be found susceptible 
of resolution into simpler forms of matter. The possibility of 
all this is so apparent, tbat it is needless to enlarge on it at 
greater length. Before passing from it» however, 1 would ob- 
serve, that the attempts of chemists to decompose the so-called 
simple bodies, appear to me to have beeo hitherto too much 
directed against the naked elements themselves, an^ not upon 
them in a state of combination ； and, further, to have too 
much implied an expectation, that their decomposition was to 
be brought about, by some successful violent effort to tear or 
force asunder their constituenta. Hence, the uselessly large 
battery which Davy employed when be effected the decompo- 
aiiioD of the alkalies. But the more we learn of molecular 
forces, the more we seem to become aware of the truth, that 
the simple reversal or neutralization of the affinities which 
bind the components of a body together, is all that is uecessaty 
to effect iU decomposition ； and that this may be as fully 
secured by the invisible action of a sunbeam, or the inappre- 
ciable influence of an electric current, as by the most gigantic 
galvanic battery, or a furnace heated seven times more than is 
wont. 

Meanwhile, it remains to be acknowledged, that analysis 
bitherlo bas done nothing to lessen the number of etementarjr 
bodies ； on the other hand, it has continually been adding to 
them. The ancients acknowledged but four, ~ air, earth, fire, 
and water ； a later school bad their three, ~ salt, sulphur, and 
mercuTy ； and no class of chemists, down to the destruction of 
the Phlogiston School, acknowledged, so far as I am aware, as 
many as a dozen. Since the era of Lavoisier, we have been 
steadily increasing the 】is" till now we count 55. Sir H. Davy 
only cdtered the names of the elements with metallic bases, 
without abridging the roll by one ； and since his death, several 
new bodies have been ranked among simple substances. The 
further result of analysis, whether with its present or with 
additional powers, may be of the same kind. The fifty-five 
elementary bodies may each be resolved into two, or three, 
or four, unlike, and for the time, indecomponible substances ； 
so that the list of elements shall be doubled, tripled, or qua- 
dnipled. But though this may be the first effect, analogy 
and probability conspire unequivocally to assure us, that it 
will not be the ultimate result of a Yictorious analysis of 
matter. As we find the prevailing elements of the countless 
organic bodies we examine, to be the constantly recurring 
four, carbon, hydrogen, oxygen, and nitrogen ； and as Davy 
found a common element, oxygen, in* all the earths, so we may 
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expect, if the so-called elements are really compound, to find 
the same bodies present in many. We can suppose all the 
metals proving to be compounds in different proportions of 
but two : fluorine, chlorine, bromine, and iodine, in ibe same 
way reduced to two; carbon, boron, silicon, and the other 
groups of simple bodies, in like manner diminished to two. 
In this way, or in some other, we may resolve all the ele- 
mentary bodies, as Mr. Low thinks we shall, into the two 
lowest on the atomic scale, carbon and hydrogen ； or, descend- 
ing further, identify them every one, as Mr. Rigg thinks we 
should, wiUi hydrogen ； or, in the lowest deep, finding a lower 
still, pass beyond even hydrogen to the long dreamed o( 
•、Tx" flr^Tn, the materia prima^ or material substratum and 
essence of all things. 

The application of synthesis to the reduction of the list of 
elementary bodies, is not so obvious as that of analysis, bat 
may, on the whole, be made manifest enough. We can con* 
ceiv^e the possibility of its being discorered^ that two of the 
lower metals, such as lead and copper, when fused together, 
formed gold ； and that, nevertheless, the compound should be 
of such a nature, as to resist the decomposing influence of 
every agent. In such a case, it would be possible to prove 
gold not to be a simple substance, by showing our ability to 
compound it out of lead and copper, though we might for ever 
remain unable to establish the same point analytically, by re- 
solving it into these metals. Should such a synthetic demon* 
stration of the compound nature of one of the elements ever 
be obtained, it would prepare us for attacking the problem of 
their true nature, by endeavouring to compound them out of 
each other. There is nothing, however, in tbe present state of 
cheraistxy to warrant the expectation of such a discovery being 
made ； and it is not in this shape, but as one of the forms of 
the method of reduction by isomeric transmutation, that syn- 
thesis has been applied to the diminution of the list of ele- 
mentary bodies. 

For a long period after the publication of the Atomic Theoiy, 
it was universally believed that the same elements could com- 
bine in the same pVoportion to form only one compound, and 
that difference in physical properties, such as haraness, solu- 
bility, specific gravity, &c.， was always occasioned by difference 
at least in the proportion of ingrediente, and in most cases by 
difference also in their nature ； and this is still acknowledged as 
true in regard to the majority of substances ； water, e. i» ibe 
only body containing oxygen and hydrogen, in the proportion 
of eight parts by weight of tbe former to one of the latter; com- 
mon salt is the only substance, with thirty-five parts of chloriDe 
to twenty-thre^ of sodium, and so with other compounds. But 
within die last few years many bodies have been discorered 
containing the same elements, in the same proportion, and yet 



DISCOVERIES IN CHEMISTRY. 



353 



differing in every physical and chemical property. A striking 
example of this may be found in a group of organic substances 
particularly referred to by Liebig in his Familiar Letters : — ： 
" A great class of bodies," says he, " known as the volatile oils, 
oil of turpentine, essence of lemons, oil of balsam of copaiba, 
oil of rosemary, of juniper, and many others, differing widely 
from each other in their odour, their medicinal effects, their 
boiling points, their specific gravity, &c*， are exactly identical 
in composition ； they contain carbon and hydrogen in tlie same 
proportions ; Wa viz., five atoms of carbon to four of hydrogen. 
Bodies which possess this peculiarity are termed, in relation to 
each other, Isomeric (from wo《， equal, and A*fpof, part,) which 
may be Englished equiproportional, and marks their possession 
of an equal proportion of the same elements. The unexpected 
discoveiy of this curious law, while it has shewn chemists that 
the greatest dissimilarity in the properties possessed by bodies 
may accompany the most perfect coincidence in proportional 
composition, has, at the same time, directly led to the conclu- 
sion, that the elementary bodies may form a group, or a series 
of groups, related to each other isomerically, or equiproportion- 
allj, as the volatile oils referred to, arc. Who first detected the 
applicability of the law of Isomerism to the possible solution 
of the problem of the true nature of the chemical elements, I 
do not know ； nor do 1 profess to offer any historical sketch of 
the progress of speculation on this subject. 1 need only 
mention, that three of our living chemists have published views 
on the possible Isomerism of the elementary bodies, 一 Professor 
Johnston b in 1837; Dr. Samuel Brown c , and Professor Kane 
in 1141 d . 

Dr. Brown's theory, which I consider first, as it is a scheme 
of transmutation by synthesis, is founded upon the existence of 
a class of isomeric bodies, in which, while the equipropor- 
tionality of identical elements occurs, the number of atoms 
combining to produce this, is different in each member of the 
group. Thus, there exists a series of compounds of carbon and 
hydrogen, containing these bodies in the proportion of atom to 
atom. This is satisfied in the lowest, which is termed methy- 
lene, by 2 atoms of carbon to 2 of hydrogen ； in the next, 
olefiant gas, by 4 to 4 ; in the third, oil gas, by 8 to 8， and in a 
fourth, cetene, by 32 to 32. The volatile oils referred to pre- 
viously, form, so far at least, a similar series ； in them the 
elements are also carbon and hydrogen, in the proportion of 
five atoms of the former to four of the latter. In oil of citron 

• Familiar Letters on Chemistry, by Justus Liebig, pp. 47, 48. 

& Report of the Seventh Meeting of the British Association, pp. 163- 
215. 

• Transactions of the Royal Society of Edinburgh, vol. xv. pp. 165 176, 
and 229-246. 

« Elements of Chemistry, p. 377. 
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this is doubled, or \vc have C. 10, H.8 ; in oil of cubebs tripled, 
or C. 15, H. 1*2 ； in turpentine quadrupled, or C. 20, H. 16. 

Groups of isomeric bodies of this kind are supposed by Dr. 
Brown to be formed by successive duplications or doublings. 
The lowest member of the series, by combining wilh iUelf, 
produces a first multiple ； this, by uniting with itself a second; 
that, by combining with itself a third ； and so on ad infinitum. 
It is not essential, however, to the truth of this view, that a fu]l 
series of duplicate multiples should be shewn to exist, provided 
no body is found to manifest an unequivocal departure from 
the rule : the gaps which occur in the known series may be 
filled up by future discoveries. Dr. Brown thinks he bas esta- 
blished the truth of his view by experiment, in regard to the 
isomeric compounds of carbon and nitrogen, cyanogen and 
paracyanogen ； the latter of which be believes to be produced 
by the former combining with itself. . Id like manner he repre- 
sents the 55 so-called simple substances as a group, or a series 
of groups, of isomeric bodies, produced by the element of 
lowest atomic weight, (which may be the lowest at present 
known to us of hydrogen, or a lower and more truly elemental 
body,) forming successive combinations in the way already 
mentioned, so as to reach from, or through hydrogen, which we 
call 1, up to gold, which is 199 times higher. To prevent any 
mistake, I quote Dr. Brown's own words • : " This view of 
isomerism y and the relation of cyanogen to paracyanogen, is 
farther recommeuded by the consideration that it affords a 
practical foundation for a likely hypothesis of the constitution 
of the so-called chemical elements, and points out the way in 
which' such a hypothesis may be either established or over-, 
thrown by experimental observation. Let it be supposed that 
several of the elemental groups are so many series of isomeric 
forms, and it is at once to be inferred that heat, elecirdljsis y 
and reagents, shall all be incapable of decomposing them» as 
has been found in the actual practice of the laboratories of 
modem Europe, by innumerable trials. If, to take one instance, 
sulphur (16 or 2) be an isomeric form of oxygen (8 or 1), which 
it as mucli resembles in chemical properties, as it is con- 
formably contrasted with it in mechanical condition, it must be 
impossible to extract oxygen from it by any analytical force 
which has yet been discovered ； and the only method in which 
it shall be possible to prove that such is the mutual relation of 
these two elements, shall be to have recourse to synthesis, and 
convert oxygen into sulphur. It is within the scope of this 
hypothesis that the various elements may be all isomeric forms 
of one truly elementary substance." 

Dr. Brown's scheme of elementary reduction may be termed 
one by isomeric synthetic transmutation. You will obserre, 
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that he supposes transmutation to take place only by synthesis, 
and in one direction ； so thai an element possessing a certain 
atomic weight, may form, by uniting with itself another pos- 
sessing a higher combining proportion ； but the reverse cannot 
occur. Oxygen, which is eight, may double itself into sulphur, 
which is sixteen ； but sulphur cannot halve itself iuto oxygen; 
carbon may quadruple itself into silicon, but silicon cannot 
quarter itself into carbon. All the other elements may be 
transmuted into gold, which has the highest atomic weight ； for 
in this respect, Dr. Brown's views are strictly in accordance 
with those of the alchymists ； but gold can be changed into 
noue of them, and, if it suffer transmutation, must pass into 
some unknown new body possessing a higher combining pro- 
portion. 

Mr. Jobnston f s views are founded on the existence of a class 
of isomeric bodies not taken into consideration in Dr. Brown's 
speculations. The members of certain isomeric groups possess 
not only the same proportion of elements, but likewise the 
same atomic weight. They are not multiples or submultiples 
of each other, like those already considered, but owe tneir 
difference in properties to the relative grouping of their 
molecules otherwise than by multiplication, or simple super- 
addilion of the atoms on each other. We have a group of 
three such bodies in cyan uric acid 9 hydrated cyanic acid, and 
cyamelide, compounds of carbon, oxygen, and nitrogen. We 
have another in aldehyde, metaldehyde, and ellaldehyde ； and 
a well-known pair in urea and cyauaie of ammonia •• These 
isomerics possess the character of mutual inconvertibility 2 thus, 
in a group of three, wbicb we may term a, b， c, a is convertible 
into b aud c ； b into a and c; c into a and b; and this without 
addition or subtraction of any of their constituent elements. 
Guided by these facts, Professor Johnston observes, that " the 
speculations of chemists in regard to the probable diminution 
of the number of received elementary bodies, have hitherto 
run only in the channel of decomposition. * * # * The 
idea of a possible transformation has hitherto hardly been 
thought of ； and yet the doctrine of isomerism, rich alVeady in 
its numerous discoveries, has shown that any number of the 
received elementary bodies may be made up of the same ele- 
ments united in the same proportion." After soroc incidental 
remarks, be continues, " It may be, however, that the patient 
study and pursuit of the kindred classes of phenomena we have 
been considering, shall in some brighter moment, show that 
substances considered elementary are yet mutually conrertible 
without decomposition ；" and, again, " It may be, indeed, that 
all our supposed elementary bodies are in reality such, and 
therefore wholly beyond the resolving energy of electricity, 

• Liebtg's Familiar Letters, pp. 49, 50. 

b Report of British Association, vol. vi. p« 2U. 
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or any other agent ； and yet the study of their changes and 
reactions in the laboratoiy, in conformity, perhaps, with new 
views or modes of investigation, may at some future period, 
so enlarge our dominion over the molecules, as shall cause 
them, at our bidding, to assume this or that arrangement 一 to 
appear with the properties of chlorine or iodine, of cobalt or 
nickel, of rhodium, iridium, or osmium." • Professor John- 
ston's view, it will be observed, is a wider one than Dr. 
Brown's, inasmuch as it acknowledges a possible mutual con- 
vertibility of the elementary bodies ； and therefore implies 
that transmutation may proceed in both directions of the 
atomic scale. Sulphur may become oxygen, as readily as oxygen 
sulphur ； silicon carbon, as readily as carbon silicon ； gold 
hydrogen, as hydrogen gold. Any one element, in short, may 
become any other, whatever be their atomic weights. This 
scheme might be termed, in opposition to Dr. Brown ? 8, a 
method of elemental reduction by mutual isomeric transnm- 
tation. 

Professor Kane's views are too slightly sketched, in his 
work on chemistry, to enable us to judge exactly in what way 
he expects the elements to prove isomeric, and they were 
( certainly formed with a knowledge of what Professor John- 
ston had written on the subject. But he has indicated, fn a 
way neither of the other chemists referred to have done, some 
remarkable relations between the atomic weights of certain of 
the metals, which would strikingly accord with either of their 
theories of elemental isomerism. 

I do not offer any opinion as to the relative probability of 
Dr. Brown's and Professor Johnston's views ； but it is impos- 
sible to help wishing that the latter chemist's scheme of ele- 
mental isomerism should prove the truer of the two. For Dr. 
Brown supplies us with but a one-edged weapon for conquer- 
ing nature, while Professor Johnston puts in our hands a two- 
edged sword, smiting both ways, and increasing twofold our 
power over matter. 

Meanwhile, Dr. Brown is the only chemist who has had 
faith and courage enough to test the reality of elemental iso- 
merism, by endeavouring to transmute one of the elements into 
another. This, he believes, he has succeeded in doing in tbe 
case of carbon and silicon. His experiments have been made 
upon certain compounds of the former body with nitrogen, 
which he subjected to various modifying processes ； one general 
principle, however, runs through them all, which may be ex- 
plained in a few words. By a special process, institated for 
the purpose, or as a product of a general process for transmuta- 
tion, he obtained paracyanogen, a body consisting of carbon 
and nitrogen, in the proportion of twelve parts of the former 

• Report of British Association, vol. vi. p. 212. 
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to fourteen (by weight) of the latter; or of two atoms of carbon 
to one of nitrogen. The atomic weight and exact constitution 
of this body are unknown, but Dr. Brown, as we have already 
seen, supposes it to be a duplication of cyanogen, and, there- 
fore, to contain four atoms of carbon to two of nitrogen. When 
this body is treated in various ways, of which the simplest, and 
the only one we need consider, is that of heating it out of con- 
tact with air, alone, or in contact with substances (such as pla- 
tina or carbonate of potass) having a strong attraction for silicon, 
its two atoms of nitrogen, according to Dr. Brown, pass away 
unchanged, and its four atoms of carbon combine together, and 
form silicon. To some, perhaps, the view intended, and its re- 
lation to the isomerism of confessedly compound bodies, will be 
clearer, if they suppose for the moment that carbon is a com- 
pound of two elements, which are united in it in certain pro- 
portions, and in the same ratio, but in a multiple four times 
higher in silicon. 

The greater number of chemists refused to acknowledge that 
silicon was, or could be, produced from paracyanogen ； and, 
joining issue with Dr. Brown on this point, offered no opinion 
on his theory of the origin of the silicon which appeared in his 
experiments. There was one chemist, however, Mr. G. J. 
Knox, who not only accepted Dr. Brown's statements as true, 
so far, at least, as the appearance of silicon was concerned, but 
advocated the probability of such an occurrence ； on pounds, 
however, quite opposed to those Dr. Brown himself built upon, 
Mr. Knox 9 8 views are unfortunately not known to us fully, 
although it is more than a year since they were laid before the 
Royal Irish Academy. Owing to a peculiarity in the mode of 
publishing its transactions followed by that society, the paper 
has not yet been printed ； and the only shape in which its con- 
tents have reached us is that of an imperfect and insufficient 
abstract in one of our own journals *. Mr. Knox conceives that 
the nitrogen of the paracyanogen, and not its carbon, is the 
source of the silicon which appeared in Dr. Brown's experi- 
ments. His own words are the following : after referring to 
certain experiments of Sir H. Davy, which seem to him to war- 
rant the belief that nitrogen is a compound body, he says : 
" The latest experiments which bear upon this subject, and 
from which I received the idea which led me to this investi- 
gation, are those of Dr. Brown, ' upon the Conversion of Carbon 
into Silicon, — an explanation of phenomena which appears to 
me most unreasonable, and contrary to all chemical analogy: 
while the supposition of the carbon having reduced the nitrogen, 
is not only a simple, but an unavoidable conclusion to arrive 
at, if nitrogen be a compound substance. To determine, by 
experiment, the correctness or incorrectness of this idea, it 
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were only necessary to reduce nitrogen by gome other suhstaBce 
than charcoal ； and should silicon result from its decomposi* 
lion, the problem might be considered to be solved." • 

Mr. Knox then describes several experiments made with a 
compound of hydrogen, nitrogen, and potassiam, heated in 
different ways with iron, in two of which silicon appeared, 
although no carbon was present. The compound Mr. Knox 
employed, he terms the " ammonia-nitruret of potassium^ by 
which I understand him to signify the amidide of potassium 
(KNH a ) of other authors. He rejects one of the two experiments 
where silica appeared, as inconclusive as to its anomalous 
production ； and draws from the whole the following conclu- 
sion : " From these experiments, together with those of Sir 
H. Davy mentioned above, one might infer that nitrogen is 
either a compound of silicon and hydrogen, or of silicon, hy- 
drogen, and oxygen ； to determine which synthetically, a current 
of dry muriatic acid was passed over siliciuret of potassium, 
and the resulting gases examined. These were found to cod- 
tain a variable but marked proportion of oitrogen ； so that, so 
far as can be judged from the imperfect account we possess, 
Mr. Knox seems to consider nitrogen a compound of silicon 
and hydrogen, and to believe that he formed it by the action of 
muriatic &cid on siliciuret of potassium. He does not suppose, 
however, as some have imagined, that the nitrogen is tran$^ 
muted into silicon ； he believes that the former yields, bat not 
.that it farms the latter, in the way Dr. Brown supposes that 
carbon forms silicon. Silicon, according to Mr. Knox, pre^ 
exists in nitrogen? along with hydrogen, or with hydrogen and 
oxygen, by combination with which it makes up the nitrogea. 
He supposes, accordingly, that, in Dr. Brown's experimentSy 
the nitrogen was the source of the silicon, and that the carbon 
was useful only by combining with and removing the non- 
siliceous element or elements of the nitrogen, and setting the 
silicon free ； and he endeavours to establish this by shewing, 
that if the other conditions of Dr. Brown's experiments were 
retained, but the carbon replaced by a metal such as potassium, 
(or rather by potassium and iron,) the production of silicon 
went on as well as if carbon had been there. His view, there- 
fore, has the advantage of explaining Dr. Brown's results as 
well as his own ； whereas that gentleman's theory affords no 
explanation of Mr. Knox's experiments. The latter, more- 
over, professes not only to have decomposed nitrogen into sili- 
con and hydrogen, but to have combined silicon and hydrogen 
into nitrogen ； so that he offers both synthetic and analytic 
proof of the truth of his views. It is impossible, however, to 
judge of the value of Mr. Knox's experiments, till we see them 
reported in full ； and there is a hesitation in his view of tb« 
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coDstitution of nitrogen, as to whether it contains oxygen or 
not, which might, and should have been removed by prolonged 
experiments, before he published on the question at all. More- 
over, he determines nothing as to the quantitative constitution 
of nitrogen, which should surely have been the chief object of 
investigation, as soon as he saw reason to believe that nitrogen 
was not a simple body. 

As to the relative probability of the rival theories of. the 
origin of the silicon, which appeared when paracyanogen was 
subjected to Dr. Brown's processes, it is impossible at present 
to give a decision. I have repeated none of Mr. Knox's ex- 
periments, and it would be presumptuous in me to criticise his 
results; but I devoted tfae greater part of last winter, along 
with my friend, Mr. John Crombie Brown, to the repetition of 
Dr. S. Brown's processes for the transmutation of carbon into 
silicon, and 1 am free to offer an opinion on their value. Those 
who wish to "know in detail the results my colleague and my- 
self arrived at, will find them in the fifteenth volume of the 
Transactions of the Royal Society of Edinburgh •• Our general 
conclusions may be stated in a word. 

We were able to confirm Dr. Brown's phenomenal results 
thns fat*, that we obtained silicon in several of our experiments, 
in circumstances which seemed, to myself at least, to preclude 
the possibility of its being derived as an impurity or accidental 
ingredient, from the vessels or materials, or reagents made use 
of. The quantity was always much less, than by Dr. Brown's 
hypothesis it should have been, and much less than he him- 
self procured ； in many experiments, morever, no silicon was 
obtained at all. So far, however, as this scanty and precarioas 
appearance or production of silicon is concerned, we can authen- 
ticate Dr. Brown's results, but no farther. Some misappre* 
he&8ion 9 1 believe, exists on this subject, and I am anxious it 
should continue no longer. I took the most public opportunity 
that was open to me last autumn b ， of declaring my confident 
expectation, that a repetition of Dr. Brown's processes would 
establish the truth of his theory ； and I owe it to myself, still 
moTe to those I induced by my representations to advocate his 
cause, but above all to the interests of science, which must be 
hindered in its progress by the confusion of doubtful with cer- 
tain knowledge, to take as public an opportunity of saying that 
Dr. Brown,s processes have not, in ' my hands, yielded proof 
of the transmutabiliiy of carbon into silicon. I have further 
come to the conclusion, that they are too imperfect to establish 
the truth of that proposition in the hands of any one ； and that 
there exists at present no evidence, in the way of demonstra- 

• Pages 547—559. 
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lion by experiment, to satisfy a chemist, that carbon or any 
other element has ever suffered transmutation. 

A peculiar difficulty attends the reception of the proposition, 
that carbon is transmutable into silicon ； a difficulty which to 
many chemists seems insurmountable, and which has not been 
provided for by Dr. Brown in any of his papers, although he 
was aware of its existence. It results fVom the irreconcilability 
of the atomic weights of carbon and silicon, the former of 
which is 6， the latter 22.22. According to Dr. Brown, an atom 
of silicon consists of 4 atoms of carbon ； but four times six is 
24, not 22.22. If, therefore, transmutation by isomeric sjd- 
thesis of carbon into silicon occur, it must, according to Uiis 
view, be accompanied by a destruction of matter equal to the 
difference between 24 and 22.22 ； or, for every 24 parts by 
weight of carbon subjected to transmutation, only 22.22 of 
silicon would be obtained. I did not allow this difficulty to 
stand in the way of my repetition of the silicon experiments, 
as I saw a way of overcoming it. I shall mention what this 
was, without entering into any details in the way of vindication 
of its truth or probability. Let the received atomic weight of 
silicon, 22.22, be diminished by removal of the decimals, and 
made the round number 22. Such an alteration will, not im- 
probably, be made by chemists, apart from all consideration of 
the question of transmutation. Then divide the received atom 
of carbon, 6, by 8， a liberty which would be conceded by many 
of my brethren, and it becomes 2 ； of which silicon is a mul- 
tiple by the whole number 11. 11 atoms of carbon might, by 
synthetic transmutation, become 1 atom = 22 silicon, without 
any difficulty in tbe way of atomic weights. 

From all that I have said, it will be manifest that no light 
task awaits those who propose to labour in the cause of trans- 
mutation. Tn the particular case of silicon, the question be- 
tween Mr. Knox and Dr. Brown is one which can be settled 
only in the laboratory. It is possible that both of these gen* 
tlemen are right in their views. Nitrogen may be a compound 
of silicon and hydrogen, and silicon nevertheless, a compound 
or form of carbon. To do the subject justice, would require a 
careful repetition of all Dr. Brown's and all Mr. Knox's expe- 
riments, besides a lengthened series of independent researches, 
which would occupy at least six months of unremitting labour. 
The fact of an anomalous production of silicon is not beyond 
dispute ； and till it is, the practical chemist cannot be expected 
even to consider the question of transmatation. Should the 
anomalous production of silicon, however, be fully confirmed, I 
think there are few who will not agree with me in wishing 
that, whatever be the fate of Mr. Knox's explanation. Dr. 
Brown's theory should prove true. It seems absurd to wish 
that a law of nature should prove one thing rather than 
another, as if the law, when discovered, could be other than of 
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God,s making, and the best that can be. But what I mean is 
this : Mr. Knox's view, whilst it cuts off nitrogen from ibe list 
of simple bodies, reveals no general principle applicable to the 
reduction of tbe number of remaining elements. But if, with 
Dr. Brown, we could effect the transmutation of one of these, 
sooner or later we should assuredly succeed in effecting the 
transmutalion of all. If we can find a key that will unlock in 
this way the intricacies of one group of elementary bodies, we 
may fully believe that the same instiTiment, or one fashioned 
like it, will open for us the mysteries of the rest. 

In conclusion, it will be gathered from the brief and imper- 
fect sketch I have offered, that the doctrine of Elemental 
Isomerism, and the transmutability of tbe elements, exists at 
present only as an unrealized idea, little, if at all, further ad- 
vanced than it was in 1887, when first explicitly announced 
by Professor Johnston. 

We are flung back, therefore, on the general analogies and 
probabilities that warrant the entertainment of such a doc* 
trine ； but these, I think, are neither slight in force nor scanty 
in number. All chemistry seems to me to point Bteadily and 
increasingly to tbe necessity of assuming, and, if possible, real- 
izing such a law; and many of my brethren, I am certain, 
would agree with me in this. The scepticism so generally 
expressed as to the truth of Dr. Brown's views, was directea 
raUier against the processes and experiments by which he pro- 
fessed to establish his doctrine, than against the doctrine itself ； 
and so far as this implied a resolution to accept nothing but 
the most rigidly quantitative experiments, in proof of so revo- 
lutionaiy a proposition as that of transmutation, it was quite 
justifiable. The instrument par excellence of chemistry is the 
Balance ； and every chemist must expect to have his discoveries 
literally and metaphorically weighed in it, and rejected if 
found wanting. The familiar Letters of Liebig, e. g. show that, 
although he unhesitatingly and too sammarily condemns Dr. 
Brown's experiments, he willingly speculates on tbe light which 
Isomerism may throw on the true constitution of the dements. 



RIVER PIERS. 

The numerous, and freqaeotly fatal, accidents which have oc- 
curred of late years at the different landing-places for steam- 
boat passengers, on the banks of the Thames, have at last 
drawn public attention to the necessity of enforcing strong dis- 
cdpline in the management of them, and of exercising some 
adequate control over the construction of tbem. The Naviga- 
tion Committee have approached this subject with zeal and 
detenniiiation ； and have had submitted to their attention many 
plans well calculated to meet this expanding evil. It will be， 
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however, well to bear in mind that the subject has before now 
been allowed to repose from year to year ； tbe diminution of 
traffic being too readily interpreted into a disappearance of the 
danger. 

There are two ways of approaching this most desirable work 
of reformation. Tbe one, by insisting authoritatively upon a 
satisfactory revision of the existing piers ； by wbicb, whatever 
tended to danger, or inconvenience little short of danger, should 
be removed, and safety and accommodation secured to tbe pas- 
sengers ； ~ the other, by vesting the entire control of the piers, 
as to locality, structure, and repairs, in the hands of those mem- 
bers of the municipal authorities witfain whose duties it could 
most aptly be placed. To the latter of these plans it may be 
objectea that limits would be thereby set to the enterprise of the 
individuals or companies engaged in the 8team*boat traffic; 
that vested interests are involved to a large amount, which 
must suffer deeply by so restrictive a system. To this we may 
answer, that the public have no other concern in the matter 
than that of ensuring their own safety and convenience, to 
which the pier proprietors seem to have been hitherto indifferent 
So long as these two prime wants were attended to ； so long as 
one could hope to set his foot upon the planks of the barges, or 
dummies, wiUiout the prospect of perforating them ； so long as 
it was unnecessary for the hands to be called to the pumps 
every tide ； so long as one felt secure that tbe contending advo- 
cates of rival boats would not make a drawn game of their 
struggle for patronage, by immersing their voyager in the 
mimic surge created by the impatient paddles; so long, per- 
haps, the public might be presumed to be contented with tbe 
rude attempts at accommodation which the landing-places of 
the most wealthy city in the world presented. But this inert 
security has passed away. Time and " certain politic rats" 
have gnawed away at the dummies 一 the hammer and nail 
knows do rest ~ The arm of the pumper waxes faint ~ mayors 
and aldermen rise on the judgment seat, and pronounce empha- 
tically that " something must be done." 

This annual step having been made some months back, we 
were prepared to find that the customaTy slumber had come 
over die civic authorities. We were consequently gratified at 
perceiving in the papers at the beginning of October, an extract 
from a report of the Navigation Committee, in which it was 
stated that Mr. Walker had submitted a plan for erecting a 
pier at Blackfriars Bridge, available for the public service, at 
the moderate cost of ^2,200. Now,, save that Blackfriafs 
Bridge was recently the scene of a most fktal ascident, wo 
know of no ground of preference upon which it can 

be deemed 

imperative to expend the sum of .^2,200 upon its landing- 
place or pier. There are, between London Bridge and West- 
minster, at least ten piers ； each of which, aldiougb not so dis* 
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tiognished by casualty, might put in claims to attention, upon 
some one or more of the grounds which we have just stated. 
Here then should be an outlay of ^22,000 ； for at each landing- 
place it may be presumed the passengers have an equal right to 
protection. Is such an expenditure necessary ？ Has due cau- 
tioD been exercised in the selection of the proposed pier ？ We 
are assured by the report, that other plans ranged in their esti* 
mated cost between <f 4,000 and £10,000. Of this, from our 
experience in estimates, we have no doubt Bat looking to the 
nature of the traffic, to its fluctuating character, to the parties 
engaged in it, can we say that an expenditure of such magni- 
tude out of the civic funds would be justified ？ Let it be borne 
in mind that the low charge is the great temptation to the use 
of these steam-boato; their functions depend upon it. The 
rise of one penny per bead, would dioiinish their power of com- 
peting with the land conveyances to an enormous extent And 
yet, unless some capitation (the amount of which, if we may 
draw any inference iTom other corporation imposts, would not 
be " unassignably small") be laid on, bow is the great outlay to 
be Tepaid ？ We are not blind to the extremely inconvenient 
and dangerous state of many of these piers. We are thankful 
to the municipal authorities for their interposition ； which 
would, notwitbstasding, have been more worthy of our thanks 
had it been exerted at a much earlier period. To return to 
the question of construction, proposed in the plans submitted to 
the Navigation Committee by Mr. Walker: we find that the 
least expensive, (^2,200,) and 9 as would appear to be implied 
by the terms of the report, the most eligible on the ground of 
abseoce of ornament, is to be erected on " open piles, on the 
north-west side of BlackiHars Bridge." We must confess that 
even the " not more than necessary impediment" to the navi- 
gation of the river secured, by the promise of "water-way 
under the pier, in spaces of not less than 30 feet, with a head- 
way at high water of not less than 8 feet," will not wholly re- 
concile us to the defects of a structure which does not appear 
to have needed the sanction of so eminent a name as Walker. 

We could have conceived the practicability of many plans, 
each at a very much leas cost; but it is not our place to attempt 
to interfere with the decision of the Court of Aldermen, by di»- 
tractiog their attention from the plan submitted, by intradiag 
any one of oar own upon them. We have some before us 
which 9 hereafter, we may give to the public for the sake of con- 
trasting them with the " Specimen of a Method for communi- 
cating between Steam-boats and the Shore," adopted by the 
Navigation Committee. It should be remembered, that whatever 
may be done under such sanction as that of the above com- 
mittee or court, not only should be best in point of workman - 
•hip, but from their supreme authority should afford all the 
conveniences which unlimited choice of pasiium can confer 
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upon the plan. When we read, therefore, of " instractions to 
procure a plan for a pier from one of the piers of the bridge, or 
by a gallery oulside the bridge," we can hardly concede oar 
confidence to the plan, seeing the palpable inconvenieDces 
which would attend it, in respect of the predipitom descent of 
the stairs ； or of the great projection into the rirer which will 
be inevitably necessary to avoid it. The plan laid before the 
Navigation Committee consists of two diverging flights of stairs, 
spreading over the arch 9 and descending from the level of the 
foot- way of the bridge upon two barges moored opposite the 
piers on each side of the staircase ： 一 the barges projecting into 
the stream of tbe river, at least 120 feet. l%e descent by the 
stairs is broken about half-way down by a platform, resting 
upon large buttresses, from which tbe descent is continued bya 
moveable fretted inclined plane, which is made lo adapt itself 
to tbe rise and fall of tbe tide. The design is neat ； bat it is 
open to both the objections which we have urged above, as 
well as to others. For instance, the bastions, or buttresses, 
standing out about 10 or 12 feet from the piers of the bridge, 
will create -an additional eddy, dangerous to the passage of 
smaller craft ； and the whole projecting range of the pier will 
be liable to constant concussion fVom the swinging round of 
the inert and unwieldy vessels engaged in the carrying trade of 
the river. We shall resume this subject at an early opportunity. 
In the mean time we invite attention to the threatened outlay, 
and its inevitable effects upon the very principle of tbe exist- 
ence of steam-boat traffic on the river Thames, namely, its low 
price. 



LUMINOUS APPEARANCE IN THE BAY OF 
BENGAL. 

Ship Prince o, Wales, 
South Shields, Oct. 14, 1844. 

The following is an account of the extraordinary luminous ap- 
pearance seen in the Bay of Bengal. April 1Mb, at 10， A.M., left 
the floating-light vessel off the Sand Heads, (entrance of the 
River Hooghly,) had a fresh gale from south to south-south-east 
all day, the ship going on tbe larboard tack six and seven knots 
per hour, under reefed topsails. At 8 p.m. 9 when the watches 
were relieved, preparations were made for tacking ship. The 
officer on the lee side of the poop observed a light on the lee 
bow, which was immediately reported to me. In a few seconds 
a faint light appeared a few feet above the surface of the sea, 
from the lee bow round to tbe weather quarter, apparently some 
miles in exteut. The motion of the waves giving it a most ex- 
traordinary and beautiful appearance. I supposed it to be 
the phosphoric appearance which broken waves produce in the 
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tropics, and that it must be the broken water on the reefs off 
Point Palmyras. Had tbe helm put down and turned the ship 
round to the east-south -east, got a cast with tbe deep sea lead 
in stays, and had 22 fathoms depth of water, which placed the 
ship well off the land, and to windward of the reefs. I then 
had a good opportunity of seeing this extraordinary phenome- 
non. The light approached at times within a few fathoms of 
the ship, and when close to it, it had the appearance of a lu- 
minoas vapour, and shot along the surface something similar 
to the aurora borealis, it then receded in the south-west 
quarter, and disappeared in twelve or fourteen minutes from 
being first observed. 

At forty minutes past eight another one was seen right ahead, 
which remained stationary, and the ship passed through it, in 
fifteen minutes from being seen. It extended about a cable's 
length in a north and south line, and it took four minutes to pass 
through ； the sea had a bright clear appearance when in it, and 
seemed like a clear highly polished plate of steel. Several large 
balls of brilliant light appeared under water, and several fathoms 
dovrn, smaller ones were visible. The ship's rudder and after 
keel were clearly seen ； and even the nail-heads in the copper 
perfectly distinct. It disappeared in twenty minutes after pass- 
ing it, very gradually. 

No alteration took place in tbe weather. The wind con- 
tinued steady at south and south-south-east, a fresh gale all 
night, and had constant flashes of sheet lightning, without 
thander from sunset. 

It is a veiy common occurrence to see the broken waves of 
the* sea luminous, and the wake or dead water which a ship 
leaves astern particularly so, and in calms with very heavy 
rain in the tropics, the drops falling in the sea cause the 
surface to emit faint luminous sparks, which are accounted 
for by tbe animalculse on or near the surface ； but I never saw 
any thing like the above phenomenon, except an accumulation 
of putrid matter (from the River Hooghly) on the surface, and 
being disturbed by fish passing through it, or probably some 
masses of fish spawn driven out from the entrance of the river, 
and putrified from the excessive heat and calm weather which 
had been prevalent for some time previous to my seeing it， with 
a shoal of fish passing through it, and disturbing it， which 
makes it emit a phosphoric light. I cannot account for it. I 
shall call on you on Wednesday, and give you any other ex- 
planation I can, if it be perfectly convenient to you. 

I remain, dear Sir, 

Yours very respectfully, 

Joseph Wilson a . 

• For the above letter we are indebted to Dr, Clanny, of Sunderland, to . 
whom it was addressed by Captain Wilson. 
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RETTIE^S PATENT 

FOB IHPROVBMBNTB IN COOKING APPARATUS. 

Patent granted to Robert Rettie, of Gaurock, in the county 
of Renfrew^ in the kingdom of Scotland^ Civil Engineer, 
for " improvements in Gridirons, Frying-pans^ and other 
Cooking Utensils, and Healing Apparatus.^ 一 Sealed Feb. 
24th 9 1844. 

The specification declares the invention to consist in, or has 
reference to, the principles of construction and the modes of ar- 
xangemeDt of the mechanical parts, and the several combina- 
tions thereof, as described, as regards the use of and the appli- 
cation of the same to the objects set forth in and by the title of 
the letters patent granted to him. The particular nature and in- 
tention of tne said invention he declares to consist in the arrange- 
ment and coDStruction of machines and apparatus, for the pur- 
pose of heating or wanning the interior of dwelling houses, 
warehouses, aud public buildings of whatsoever description, 
and in the arrangement and construction of certain ressels and 
utensils used in the operations and processes of domestic cook- 
ery; the same being set forth and described in and by his 
statement and specification thereof, reference being had to its 
accompanyiog drawings, by the letters and numeral figures 
marked thereon for the purpose of snch reference. These illas- 
trative drawings exhibit forms of cousiruction and mechanical 
arrangements of considerable ingenuity, and highly useful cha- 
racter, but their number and their elaborate character render it 
impracticable to bring them satisfactorily within the prescribed 
limits of our present article. 

One portion of the inventioD is an economic stove for the 
usual purposes of stoves, effecting by its arrangemeDt and con- 
strnction, and its action, a great economy in fuel or the com- 
bustible used in it, as well as a more equable and perfect distri- 
bution of heat 9 and that to a far greater distance from its source 
than sloves of ordinary construction and present use. It also 
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effects a complete correction and removal of tbe noxious efflu- 
via produced by combustion, in stoves of ordinary form and 
construction. The peculiarity of arrangement and construction 
consists in the mode of admission for the air required to be 
heated for distribution, and in the arrangement of ihe pipes by 
which such distribution is performed, by which all the heat is 
ta&en from the main body before discharging the same into the 
chimney ； and it is equally applicable to the operations of heat- 
ing and of cooking. 

Another description of stove formed on the same principles 
of construction as the economic stove just described is applied 
to the processes and operations of domestic cookinp;, and to the 
purposes of heating or warming the house or building in which 
it is placed, at one and the same time. This construction also 
applies to the purposes of a laundry or cooking stove. It is pro- 
vided with a hot table and its usual appurtenances, and is ap- 
plicable to the particular processes of stoving, steaming, and 
other purposes of that character, whilst at the same time it ope- 
rates to distribute heat through the different apartments of the 
house or building in which it is placed. 

The inventor makes a modification of tbe economic stove, 
adapted to the general purposes of heating required in vineries, 
hot and green houses, and all regular and scientific arrange- 
ments of buildings for hprticultural purposes ； and this con- 
struction is equally applicable to the warming and ventilating 
of die cabins and the different parts of tbe interior of ships and 
maritime vessels, where stoves of the ordinary construction 
cannot effectively or commodiously be applied. 

Blocks of curved form cast in iron, or made of fire-brick, 
clay, or other incombustible and refractory substance, are applied 
to the purpose of curtailing or reducing the area or capacity of 
open fire-grates, and so to effect a reduction in the quantity of 
fuel consumed, and by consequence in the volume of smoke 
produced thereby. Small apertures are formed in such blocks 
for ihe purpose of admitting a free circulation of air about the 
rides and bottom of the stove, whence it issues inlo the open 
apartment These blocks are made of various dimensions, 
forms, and proportions, to suit the varieties of fire-grates in 
which it may be desired to apply them. 

He makes an utensil which he denominates a metallic 
scrubber, for ihe purpose of cleansing, by the process of scour- 



pmed of metallic wire, of thickness properly Ad ted to the 
required size of the utensil itself, and the nature and material 
of the apparatus which it is intended to cleanse with it. 

In its construction, he intermixes hemp or other materials, as 
brislles, or any vegetable or fibrous material of suitable cha- 
racter, with the wires, and the assemblage or compouDd so 
fonned is bound firmly together. 
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Various ingenious modifications of cinder-boxes, coal-boxes, 
and cinder T shovels are made, which, by a simple construction, 
operate an economy in the consumption of fuel. 

He has also organized new applications of earthenware, as 
moveable linings for culinary or otiier vessels formed of cast or 
wrought iron, or any of the metals. 

A new form of sheet iron gridiron is constructed by striking 
it at one operation out of the metal plate by dies, or any of the 
well-known methods of effecting such operations, giving the 
required form ； and this is formed either with plane or raised 
edges. 

' Other gridirons are formed of cast iron, and have fluted con- 
vex bars, and grooves or channels with interstitial openings, 
and projecting vertical ridges or bars, on which the substance 
to be exposed to the action of the fire is to be placed. 

Specification drawn by Mr. Alexander Prince, 
14, Lincoln's Inn Fields. 



PARSONS'S PATENT 

FOR MECHANICAL CHIMNEY SWEEPING. 

Patent granted to John Parsons, of Selwood Terrace, Bromp- 
ton, in the county of Middlesex^ for " certain Improve- 
menU in Machinery, or Apparatus for Cleansing or Sweep- 
iny Chimneys or Flues" ~ Sealed April 2, 1844. 

In the year 1842, an act of the legislature was obtained, after 
several years of anxious and importunate application, for the 
relief of the children then constantly employed in the danger- 
ous and demoralizing occupation of cleansing the chimneys of 
our dwelling houses. The distressing condition of so consider- 
able a portion of our fellow-creatures called loudly for this le- 
gislative act. The nature of their employment not only in a' 
great measure shut them out from society, and left them, de- 
praved and neglected, to follow a course of crime in manhood, 
with which they had in too many instances become familiar in. 
their youth ； but, from the utter want of cleanliness to which it 
subjected them, gave use to numerous loathsome diseases, that, 
engrafted as it were on their physical constitution at an early 
age, clung to Ihem in aggravated forms through the entire term 
of a wretched and painfiiil existence. If to this too true por- 
trsuture of the case be added the general severity of treat- 
ment, and the positive ill-usage and cruelty to which they were 
frequently subjected, every one possessed of human kindness 
will readily allow that the poor and unfriended climbing chim- 
ney-sweeper had sufficient reasons to warrant reiterated and 



MECHANICAL CHIMNEY SWEEPING. 



369 



earnest appeals to the common humanity of a British par- 
iiameDt on his behalf for a release from his disgraceful bondage. 

The following clause of the act sufficiently explains its ob- 
ject: —" And be it enacted, That from and after the first day of 
July in the year one thousand eight hundred and forty-two, 
any person who shall compel, or knowingly allow any child or 
young person under the age of twenty-one years, to ascend 
or descend a chimney, or enter a flue, for the purpose of sweep* 
ing, cleaning, or coring the sarae, or for extinguishing fire 
therein, shall be liable to a penalty of not more than ten pounds 
or less than five pounds." 

Many attempts have been made to construct machinery by 
which chimneys might be effectually cleansed, and for some 
time a simple contrivance was made use of, consisting merely 
of a radiating brush forming the head of the machine, fixed 
upon the extremity of a flexible cane, to wfaich joint after joint 
was added, after the manner of a common fishing rod, in order 
to make the brush pass directly up the chimney. But in the 
great majority of cases, this head or brush failed entirely to 
produce the' required results, for according to the usual con- 
structions of chimneys, it was found that some parts required to be 
cleansed much more carefully than others, and it was evidently 
impossible that this could be done with the sweeping brush or 
head of simple form referred to' One thing became certain, 
that the cleansing and sweeping chimney flues must necessarily 
fall into other hands ； and that instead of their being cleansed 
by boys and children entirely ignorant of any refined mechani- 
cal action or process, the work must be performed by mechani- 
cal men, and that with well-devised machinery, of simple ar- 
rangement and sound construction 9 easy of management, and 
efficient in its operation. These conditions of an interesting 
problem have given rise to many ingenious schemes for the 
purposes required, tbe latest of which, and in many respects, 
as we consider, the best, is the subject of the patent granted to 
this inventor. 

Ilie specification declares the invention lo consist in, or have 
reference to the principles of construction, and tbe modes of 
arrangement of the mechanical parts, together with the combi- 
nations of the same, as therein described, as regards his appli- 
cation of the same to the object set forth by the title of the let- 
ters patent. 

The particular nature and intention of the invention, together 
with the constructions, combinations and methods adopted and 
employed in practice, to embody and cany it into practical 
effect, are described as follows ： 一 Firstly, In the construction 
and the mechanical arrangement of the parts of a compound 
sweeping brush, or brush-head, for the performance of the pro- 
cess of cleansing by sweeping chimney flues and passages of 
their deposited soot. Secondly, In the construction and the 
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mechanical arrangenient of the parts of the supporting rods, 
shaft, or stem, on which the sweeping brush, or brash-head, is 
fixed for such purpose and application ； and the mode of com- 
bining the brush-head and the shaft or stem together. Thirdly, 
In the construction and the mechanical arrangement of appa- 
ratus by which the shaft or stem, together with its attached 
brush-head, is in practice applied to the chimney flue, in order 
to effect the intended purposes with facility and due effect 

The sweeping brush, or brush -bead, by which it is fixed to 
the upper extremity of the elevating shaA or rod by a screw 
ferrule attached to it. A flat and circular brush is arranged on a 
cylindrical block, and the upper face of this block is furnished 
with a projecting ring, around which are arranged eight small 
rollers, by which the passage of the rod is facilitated in tuni* 
ing acute corners or angles in a chimney flue, or in surmounting 
accidental obstacles. On the lower face of the same block, and 
below the brush, a similar arrangement of eight small rollers is 
made, of smaller dimensions, for the same end. The elevating 
rod is formed of whalebone, of malacca, of rattan, or any of the 
flexible canes ； or of any substance possessing sufficient flexi- 
bility and toughness to bend as much as the free passage of the 
brush-head may require in sweeping chimney flues of the or- 
dinary dimensions, and to recover its straight direction when 
released from such constraint. This degree of flexibility, 
toughness and strength, is obtained by constructing the ceutre 
of the rod of a flexible material as aforesaid, and covering it 
with metal wire wound spirally around it in close coils; and this, 
for further security, may be covered with gum caoutchouc, or 
other elastic substance. At the centre of a metal plate which 
covers the upper side of the block on which the circular brash 
is arranged, there is inserted in a screw socket a smaller rod of 
construction similar to the principal elevating rod already de- 
scribed ； this carries, at its upper extremity, a small block, 
which is also furnished with eight small rollers. These rollers, 
together with the flexibility of the smaller rod, facilitate the 
passage of the entire brush-head. 

The material of which the inventor constructs his circular 
brush, is whalebone, or cane split into such thicknesses as 
shall, according to the nature of the material, be required to af- 
ford the necessary flexibility. He also uses bass for the con- 
struction of such brushes, or hair of suitable strength, or any of 
the materials of which sweeping brushes are generally con- 
structed, the material being varied to suit the circumstances of 
the chimney flue, as regards the dimensions of its horizoDtal 
section, and the nature of the surface to be swept. 

The specification also describes another coD8truction 9 or 
modification of the sweeping brush or brush-head, by which it 
has a power of self-adjustment, as regards its bearing and 
pressure against the sides of tbe chimney flue, and so affords it 
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a greater facility of advance in cases of intricacy of construction 
of the chimney flues, or frequent changes of direction in their 
passages. 

The supporting rod or stem has a metal plate fixed trans- 
versely upon it ； and there are ears projecting from the under 
side of the plate, carrying between each pair a small spindle, 
each such spindle forming a joint pin, on which a metal socket 
moves, the socket forming the setting of a portion of the re- 
quired sweeping brush. Of these sockets, in practice he arraDges 
four. Springs are attached by their lower ends to the prin- 
cipal supporting rod or stem, the upper and projecting ends act- 
ing against the under sides of the metal sockets, forming the 
sweeping brash. The action of the springs upon the metal 
sockets, by their tension, keeps the portions of the sweeping 
brush in their required horizontal position; but when the brash- 
head is thrust into the chimney flue, its pressure against the 
sides of the passage, throw them into an inclined position. 
When the brush-bead is made to descend in the chimney flue, 
as in the action of forcible sweeping, they either remain in the 
horizontal position, or they assume an inclinatioD upwards, as 
the angular quantity of such inclination being regulated by the 
width of the chimney flue. The inventor provides a guide 
socket or clip, which is made hollow through its entire length, 
allowing it to be set upon the principal supporting rod or stem 
of the machiDe, at any point at which it may be required. The 
supporting rod is clipped or inclosed within such guide sockets, 
at the required points, by opening them on their joints, there 
attaching them by tightening screws. Eight small rollers are 
set about the larger diameter of this socket, by the action of 
which the supporting rod is assisted in its passage over or 
against angles in the cbimney-flue, or casual obstructions. 

The patentee also describes an apparatus by the operation of 
which the sweeping brush or brush -head is applied to a chim- 
ney flue, and passed through its length by the supporting rod, 
in order to operate its sweeping or cleansing either during its 
ascending or descending passage. A cylinder or drum of wood, 
of about three feet in diameter, with radial arms, and its cir- 
cumfercfkice or rim of about eight inches in width, about the 
rim a semi-cylindrical helical groove or hollow is formed of 
about one inch in diameter, this groove is continued about the 
circumference of the drum, making about ten revolutions there- 
on, and in this helical groove he applies the flexible supporting 
rod, composed as hereinbefore described ； it is firmly attached 
by its lower extremity to the first entry or commencement of 
the helical groove of Uie drum, and on its upper extremity the 
brush-bead is attached to it， as before described. The support- 
ing rod thus applied to the drum, is held in contact with it, 
and is supported in its convolutions in the helical groove by 
metal springs applied to each turn of the helix on the drum, on 
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its front and hinder sides. A curved metal plate is applied to 
the hinder side of the dram, serving as a leading or guiding 
plane for the passage of the supporting rod into and through 
4he lower part of the chimney flue or the fire-place. An iron 
spur wheel, of about eighteen inches in diameter, is set on the 
spindle or axis of the drum, and attached to it. A cross fram- 
ing supports the spindle and the outer case of the dram. The 
spur wheel is driven by an iron pinion of about six inches 
in diameter, and this is actuated by manual labour applied to a 
winch. The machiue is built on a bottom board or plate, which 
has small metal points for the purpose of keeping it steadily 
held to the floor of the apartment There is an iron stay bar 
by which the machine is kept at the proper distance from the 
back of the chimney or fire-place. 

A dial plate, fixed on the framework of the dram, regUten 
the number of feet through which the sweeping brush is made 
to advance in the chimney flue, by an index or pointer fixed 
on the spindle of the drum. A smaller dial plate is placed above 
this, and is moved by the pointer of the larger dial acting on 
pins set upon the face of the dial, so that a fixed pointer on the 
upper dial indicates on its own dial the divisions or spaces 
marked by the larger dial, multiplied by ten. Thus the larger 
dial indicates by each of its divisions one foot, and by each en- 
tire revolution ten feet ； the upper dial indicates by each of its 
divisions ten feet, and by each entire revolution one hundred 
feet. By this means the chimney flue may be gauged or mea- 
sured before the operator commences the sweeping, and he is 
thereby informed with precision of the position or place of the 
sweeping brush in the chimney flue at any point of its position, 
and also when it has arrived at the top of the chimney flue 
and completed its required course. 

Specification drawn by Mr. Alexander Prince, 
14, Lincoln's Inn Fields. 



COBBOLD'S TUBULAR LIFE PRESERVER, 

By which Drowning is effectually prevented. 

This most simple and inexpensive apparatus is constructed of 
separate or detached air cells or tubes, so arranged and adapted 
to the body as to render it incapable of sinking, and affording 
the greatest possible security to the swimmer. It may be in- 
stantaneously applied, giving perfect freedom to the limba, and 
protecting the body from concussion against drift wreck, ice, or 
any other hard substance. It is greatly lighter and. more dura- 
ble than cork, and cannot, like that substance, become satu- 
rated with water, nor is it liable to be punctured or destroyed 
bj friction, as is the case with all inflated and soft fabrics, 
being perfectly durable, and indestructible either by time or 



THE TUBULAR LIFE PRESERVER. 



373 



climate. It may be said, with perfect propriety, that no person 
who values his life should go to sea without this complete safe- 
guard and protection. 

This invaluable preservative has been daily exhibited by the 
diver at the Polytechnic Institution, with the greatest possible 
success, for upwards of eighteen months, as appears by the 
following testimonials ： ― 

" I, Edward McCarthy, diver at the Polytechnic Institu- 
tion, Regent Street, London, do declare that I have regularly- 
exhibited and worn Cobbold's Tubular Life Preserver, at the 
above Institution, for eighteen months last past That I have 
invariably, and at all times, found it efficient for supporting me, 
however heavily clad, in the water, and that I consider it to be 
the most simple, most durable, and most efficient safeguard 
ever invented for the preservation of life from drowning." 
" August 9, 1844." 

" Hoyal Polytechnic Institution, 
August 8, 1844. 

" I hereby certify, that the Tubular Life Preserver, invented 
and patented by the Rev. Mr. Cobbold, which has been ex- 
hibited in this Institution for a year and a half, still retains its 
original buoyancy, and is, in my opinion, admirably adapted 
for efficiently supporting the human body in the water, and is, 
as a Life Preserver, perfect 

" Signed, R. I. Lonobottom, Secretary." 

The Tubular Life Preserver has also been satisfactorily tested 
by naval officers of the first distinction and experience at 
▼arious sea ports, among others, by Captain Bullock, R. N.， 
at the port of Ramsgate, where four of his crew, in pre- 
sence of numerous spectators, plunged overboard heavily clad, 
and were fully supported on the water by the aid of this sim- 
ple apparatus, without the necessity of making the slightest 
exertion, the experiment elicited the marked approbation of the 
gallant officer and the numerous persons who witnessed it. 
The life preserver has also attracted the attention of foreign 
powers, and after repeated successful experiments, has obtained 
unqualified praise from Humane Societies and various benevo- 
lent Institutions connected with the preservation of life. 

The following panegyric, is translated from the report of the 
Firencfa Humane Society's proceedings at Boulogne; it shews in 
what high estimation ibis simple contrivance is held by our 
Continental neighbours on that perilous coast 

" We cannot close our Report without drawing the attention 
of oar coadjutors and subscribers lo an apparatus invented by 
the Rev. Mr. Cobbold, for aiding swimmers to support them- 
selves in the water, and to remain for a long time without 
fatigue or danger in that element. Not only is it useful lo 
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persons enjoying the delightful art of swimming, but any per- 
son clothed with this apparatus may plunge with impnnily into 
the water ； he cannot continue a moment immersed, but like 
a balloon, he will instantly rise to the surface, and may 
remain there for any length of time in a vertical and perfectly 
easy position till assistance can be rendered him. The experi- 
ments made under Mr. Cobbold's superintendence, in presence 
of the Committee, leave no room for doubt or question on this 
head. The apparatus is extremely simple, needs no preparation 
for its immediate application, and is therefore always available 
for use. • 

" The Humane Society is in possession of a complete model 
of this apparatus, which it owes to the kindness of Mr. Cob- 
bold. The members of the Committee avail themselves of the 
present publication to congratulate that gentleman on the com- 
plete success of his happy invention, and to thank him for the 
communication he has made to our Humane Society at Bou- 
logne." 



CAPTAIN WARNERS INVENTIONS. 

In our discussions of Captain Warner's inventions, we have, we 
trust, neither exhibited levity nor acrimony. We have drawn 
all our reasonings and references from the correspondence which 
has passed between him and her Majesty's government, and 
from the present state of chemical science. If we have made 
use of any expressions which do not exactly correspond with 
any peculiar views Captain Warner entertains, we can conscien- 
tiously assert that they have not been intended to be offensive 
to him, and we regret that he should receive them in such a 
light. Captain Warner has disclaimed the wish to be consi- 
dered as a scientific man, and therefore we presumed that he 
laid no pretension to assist in the advance of that branch of 
knowledge in which chemical compounds are classed. We 
have expressed our opinion that Captain Warner possesses a 
heated imagination. AVe have never denied that he is acquainted 
with some explosive power of considerable energy, but he has not 
brought forward proofs that he has tried experiments upon such 
a scde as to justify his sanguine assertions of the tremendous 
agency of his long range. We think that he deceives himself, 
and with the sway which enthusiasts so generally exercise upon 
the minds of the credulous, has persuaded others by the earnest- 
ness and sincerity of his assertions. But those whose duty it 
is calmly to weigh, and carefully to examine into new and startling 
views, must not mistake words for facts, and the opinions of 
others for proofs. It has been the modest perseverance with 
which meu of genius have pursued their calm and unosteDtatious 
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way amidst neglect and difficulty, that has called, forth the ad- 
miration of posterity ； whilst those who have loudly and perti- 
naciously insisted upon their marvellous powers, have been 
consigned to that forgelfulness which is so obnoxious to dis- 
coverers. Nothing can better illustrate this fact than the fate 
of Winsor, who first introduced for the public utility the gas 
which illuminates our streets. Although a portion of Pall Mall 
was, many years before its general introduction, thus lighted, 
and the people at large had an opportunity of seeing with their 
own eyes the value of the invention, the announcement with 
which it was brought forward was so extravagant and incre- 
dible, that it was followed by distrust aud ridicule. It was 
declared to be the means by which this country was to obtain 
enormous wealth, and to pay off its national debt Its enthu- 
siastic proposer, led himself away by the usefulness of the pro- 
cess, magnified its utility, and saw in it ends and aims which 
none but himself and the few upon whose minds he had pro- 
duced an impression, could by possibility have dreamt of. We 
regret that we should be considered by Captain Warner as his 
scientific detractors, and with the assurance that the gentlemen 
who contributed the articles on his inventions are men that he 
himself would wish to be interested in his experiments, and 
who deserve not to be harshly classed amongst " the arrogant, 
the ignorant, or the interested," we submit a few observations 
by the practical chemist to whom we are indebted for the first 
paper, who has himself devoted time and labour to pursuits 
which constitute him a judge, and an authority upon whom we 
can rely. 

The following is a letter which Captain Warner has, after a 
month's silence, addressed to the editor of the " Times." 

Sib, 一 I have read in your paper this morning, some extracts 
from the Polytechnic Magazine for the present month, to which 
I should like, with your permission, to make a brief reply. 

The writer's remarks may not damage me in the estimation 
of the judicious and thoughtful ； but bis assumptions of what I 
have done and said may 9 unless contradicted, excite a preju- 
dice against me in the minds of many. Besides, I do not wish 
to be made responsible for absurdities I never uttered. 

The writer in the Polytechnic Magazine, speculates on ful- 
minating compounds, and assumes that I use them. On what 
aathority does he attribute the use of any specific composition 
to me ？ My careful, and hitherto I am happy to say my suc- 
cessful, endeavour has been to conceal the agents I employ. 
The writer says, " When Captain Warner speaks of his six mile 
range, for which he required but a two pounder, he states a phy- 
sical impossibility in the present state of chemical science ； and 
Captain Warner is certainly not one in whom any reasonable 
hope could be indulged that by his knowledge any advance will be 
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made." Who the writer may be who treats me with sacb 
familiar contempt, I know not; but this I know, that I never 
spoke about sending a two-pound cannon ball six miles, nor said 
that any such flight could be accomplished by any ordnance or 
any agent of projection now in use. The writer classes me 
with theorists and enthusiasts, and laments that " scientific 
characters are debarred from the ground these enthusiasts (Nor- 
mandy and Warner) claim as their own." 

I never disparage any projector, and will not, therefore, write 
disrespectfully of the Duke of Normandy, Lord DuDdonald, or 
Mr. Shrapnel, but I will observe, with reference to the first, 
that bis failures have been numerous, which I would not name 
were they not also notorious, whereas I hare never, in a single 
instance, failed in any experiment I have undertaken to per- 
form; and as to the two latter, 1 have never heard of their 
having given any practical proof of their ability to make good 
their professions. I do not profess to be a " scientific cha- 
racter." I should male an indifferent lecturer on experimenUl 
philosophy ； but I am a practical man, and have done what 
" scientific characters" have confidently pronounced to be im- 
possible. 

I rest my case upon facts, and not upon theories. I have 
already, on several occasions ― on the last before 40,000 wit- 
nesses ― demonstrated my control of explosive powers sur- 
passing those hitherto employed, and I am prepared to show, by 
actual proof, my ability to make these agents of destruction 
available at a greater distance than any ordnance in her Ma- 
jesty's service, if the government will only allow me. 

1 need not repeat in terms the challenge I ha^re made, and 
which is sufficiently notorious, but I repeat my willingness to 
abide by it. Of fair discussion I shall never complain, and 
with the fate of almost every inventor before my eyes, it would 
be simple weakness on my part to complaiu that I share their 
common lot of being ridiculed by the arrogant, the ignorant, 
and the interested. When I remember what scientific cha- 
racters have written in my own lifetime of steam and gas, and 
their applicabilities, and read of the portion of inventors in re- 
moter times, I feel a sustaining confidence that whatever may 
be my peculiar fortune, my fame will survive that of my scien- 
tific detractors. 

I am, Sir, your obedient and obliged servant, 

S. A. Warner. 

London, Oct. 17. 

To free ourselves from the first charge of wilful misrepresenl- 
ation^ we have but to refer to the evidence given by Captain 
Warner before Sir Howard Douglas and Admiral Sir Byam Martin. 
In answer to a question. Where he bad ever used or made trial 
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of his long range ？ he states, " The long range was tried in * 
the presence of Sir R. Keats, at a place called Anholt, and my 
gunner, John Goldsack, with a two-pounder, at a distance of 
three miles," and " against the Bajonne Islands, off Vigo, at a 
distance of more than six miles." As on these occasions Captain 
Warner employed cannon, it is certainly one point gained, that he 
now admits its impossibility. In the paragraph in which be claims 
having demonstrated his control of explosivecotn pounds surpass- 
ing those hitherto employed, Captain Warner displays a most 
surprising absence of knowledge of those means which chemists 
have dow at command. To prove to him how easy it would 
be to repeat the experiment on which he so much relies, we 
will state one plan. Two shells of 68 lbs" the exact weight 
Captain Warner states his to be, filled with gunpowder, which 
would even give a greater explosive force iban required, ren- 
dered like his "buoyant," 一 like his " attached by a connecting 
line" fastened to stand the rocking of the waves, but which 
would give way before the force a vessel sailing over them 
would exert. Whilst giving way, the ends of the connecting 
lines being covered with a composition of chlorate of potash 
and sulphuret of antimony (the lucifer-match composition), 
should draw through a roughened tube placed in the interior of 
the shell, and thus fire t^e powder. The explosive force, 
checked on one side by the water, would concentrate its pecu- 
liar destructive power on the vessel ； and this they could not 
fail lo strike, paging, as in the experiment at Brighton, along 
the tow-line. Shells thus prepared would follow closely the 
description Captain Warner gives before the commissioners of 
bis invisible shells ； do blow could fire them, and, like his, they 
would be dangerous only when connected with the line. To 
use bis own words, " you may throw it about the deck as you 
will, without risk, when the connecting line is not attached. 
There is no danger until the connecting line is attached. 9 ' 

It is not urged that Captain Warner employs this plan, but 
be can from the above see with what ease and certainty the 
experiment could be repeated, if, as at Brighton, a line is to be 
attached to a vessel. The editor of the " Morning Post" ob- 
jected to the experiment of Mr. Fulton being regarded in the 
same light as Captain Warner's, as the one took three days to 
do what the other performed in as many minutes. We were 
not aware of this. The explosion was instantaneous, and the 
vessel sank immediately. The editor should remember, that 
the difficulty of having no previous connexion with the 
vessel was fairly met. And though Fulton's experiment 
/ailed when tried in actual warfare, the officers who wit- 
nessed it as an experiment judged it worthy of a trial. Cap- 
tain Warner is severe upon the Duke of Normandy, who 
failed so lamentably at Woolwich, and who, from the nature of 
his experiments, was clearly unacquainted with any of the laws 
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that goveni projectiles ； but Captain Warner should remember 
that some previous private experiments had convinced him, 
that he " could demonstrate a power quite as surpassing as 
Captain Warner's ；" and a writer in the Advertiser newspaper 
referred to bis experiments as confidently as Captain Warner's 
powerful advocate (the Times) now does, as decisive of the 
question. It was pointed out to the Duke of Normandy on 
the ground at Woolwich, that a plan so weak, so fragile, could 
not for a moment stand the shock of the gun ； that his proposed 
rockets without sticks must move in eccentric courses : but the 
mastering these difficulties was, like Captain Warners, " his 
secret," ~ " he had discovered all." His failures are, as Captain 
Warner observes, notorious, but they failed at the high test to 
which gOTernment, for some perfectly inexplicable reason, sub- 
mitted them ； they failed practically. We admit they were ridi- 
culous, " yet he had ruined himself by them ；" like Captain 
Warner, he complains of the loss of fortune, the harassment of 
creditors, the pecuniary distress to which the pursuit has sub- 
jected him. We wish Captain Warner a better result; the 
power he claims, if it really exist, could be without doubt ap* 
plied to mining and other purposes. We believe him to be 
mistaken in a branch of chemical science the most intricate and 
the most dangerous, in which the greatest skill in manipulation 
would be required. The loss of Uie valuable lives of Hennell 
and Allan, prove that even the knowledge is no gnarantee for 
safety. That one utterly unknown as a chemist, repudiating even 
the title of " scientific," shbuld have so wondei^l a control over 
explosive powers, appear to us incredible, we repeat Inventors 
jealous of their secrets, fearful lest every one should take some 
advantage, are thrown entirely on their own resources: blinded 
by their expectations, they see nothing but success ； they judge 
for themselves where, their interests being concerned, they have 
so much need of the advice and judgment of others ； nor is it 
till tbey have at a great expense secured the patent, that, con- 
sulting their friends, they find that their invention, probably 
known before and rejected, is valueless. As it is evident that in 
his experiment at Brighton, Capt. W. really persuaded himself 
he was performing something little short of a miracle, we are 
strengthened in the belief that the whole claim rests upon error. 
The rivals he has given birth to are certainly not formidable ； 
two have been rash enough to publish their plans, and cer* 
tainly wilder were never imagined ； the long range is nothing 
to them. The first was a vessel made bomb-proof, to strike 
against a man-of-war, make a large opening, and sink her. The 
inveDtor was not aware that being bomb-proof would be useless, 
in attacking a vessel of the line which would fire shot, the 
force of the blow from which 9 if they did not eo ter, 一 andshotrproof 
is an absurdity, — would be sufficient to sink her ； and the three 
men the management of bis veBsel only required, would have 
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found it no particularly easy task to keep off the boats which 
even a frigate thus strangely attacked would probably launch ； 
but the extreme difficulty of withdrawing a nail, could have 
shown the inventor that his apparatus having made the opening, 
it would have been impossible to have ever freed itself. The 
other plan is even wilder, being the alleged discovery of a Bel- 
gian chemist ； a large rocket to run along the water, filled at 
the head with fulminate of mercury. Three things only require 
correction : at two miles, the rocket brigade would probably 
practise six months before bitting the vessel ； rockets striking 
on the water sink almost immediately ； and the fulminate of mer - 
cury's only recommendation would be its danger and expense. 
We will slightly enter upon Ibis question, as there appears to 
be among the public a belief, that by the combination of 
gun and rocket some very great advance might be made. 
Congreve, the inventor, .tried it without success ； the stick, 
four to six feet long, is greatly in the way of loading. 
There were, however, dome interesting trials at Portsmouth, 
where the troops were exercised upon tibe plan of firing rockets 
from a musket, great advantage having resulted from its acci- 
dental use this way, during an attack upon a pirate. The 
pirate's vessel was sailing in shallow water, and the frigate pur- 
suing her launched out her boats to cut her out, or at least to 
stay her, till she could bring her guns to bear; but the pirate, 
who was well handled, was evidently too strong to be thus 
dealt vritb, and her escape seemed certain, when a marine, in 
the excitement of the moment, placed the rocket within his gun 
and fired it. The rocket started from the explosion of the car- 
tridge, and assuming its own flight struck the rigging, &c.， which 
became in one moment one sheet of flame. The pirates imme- 
diately struck. The practice on trial was, however, so bad, the 
impossibility of attaining even the slightest degree of accuracy 
so apparent, that the idea was abandoned. The fact is, that no 
one on firing a rocket can tell which way it will go. At a re- 
view on the Marshes at Woolwich, before the Queen Adelaide^ 
one deviated more than 400 yards from the line of fire, and 
fractured a drummer boy's leg ； and at another review, before 
Marshal Soalt, one turned back, and struck close to his horse, 
most fortuately into a deep paddle. Every endeavour hitherto 
made to correct this has failed ； they have been made to rotate 
like rifle balls ； every kind of tube; vanes of every description, 
but without success. If they could be directed with even an 
approach to accuracy, they would indeed be a most formidable 
weapon. The French goTerament has made some peculiarly 
interesting experiments off Brest on u percussion shells" against 
those fitted with a fusee ； the result has been conclusive against 
any shell fitted with a fiisee, they, after being kept in store 
for twelve months, were found uncertain. 
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A Chronological Introduction to the History of the Church, 



By the Re v. S. Jarvis, D.D« 9 LL.D. W, J. Clearer. 

Dr. Samuel Jarvis was appointed, in the year 1888, the His- 
toriographer of the Protestant Episcopal Church in the United 
States, with a view to his preparing from the most original 
sources now extant, a faithful ecclesiastical history from the 
time of the Apostles. In order to carry out the object thus 
proposed, Dr. Jarvis attempted to ascertain the exact time of 
the birth and death of our Saviour, and has with great research 
and careful examination of the best authorities, prosecuted bis 
labours. He has exhibited accuracy and fidelity as an his- 
torian, the ripest judgment, and the clearest reasoning as a 
commentator upon the intricate authorities on which he has to 
build his foundation for inquiry. Chronology affords so many 
disputable points, such mazes of controversy, that it requires 
a mind of no ordinary cast to reconcile conflicting opinions as 



morals, and of customs, are often required to elucidate the dif- 
ficulties which present themselves ； and Dr. Jarvis has shewn 
himself an accomplished scholar, fully equal to the task com- 
mitted to bis charge. He has not addressed himself only to 
the learned, he has wisely 'written for the public, and has there- 



our Saviour in particular. He has commenced with the ancient 
methods of the computation of time, and connected them with 
those now in use. He first takes the Olympiads, as the earliest 
certain measure of time among profane historians. He shews 
that the Olympic Games were celebrated from the eleventh 
to the sixteenth of the first month after the sum'mer solstice, 
giving his proofs from Pindar and his Scholiasts, and his in- 
ductions from Ptolemy. Diodoras Siculus, Thucydides, and 
Plato, bear him out, giving at the same time evidence of the 
manner in which the ancient Greeks reasoned on the computation 
of time. His next step is to give a correct list of the Olympiads; 
and this he is enabled to do by the recovery of the long lost 
part of the Chronicon of Eusebius, a copy of which had been 
preserved in the Armenian language. How singular does the 
reflection strike us that the preservation of the list of those who 
were victorious in the prize ring, should serve to elucidate the 
most important events of the Christian era. Having shown at 



an authentic register, opr author proceeds to adjust the ancient 
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dates to the modern computation of time: this is done partly by 
historic testimony, partly by astronomical computation. The 
next subject of attention is the age of Rome. Here many dif- 
ficulties present themselves from the difference of the testimony 
of historians. Through this confusion we are led by Dr. Jarvis ； 
the carelessness or presumption of transcribers having added to 
the difficulties of elucidation. The Roman year, the Julian 
year, are fully explained; the ancient Egyptian year, the «ra 
of Narbonassar, of Philip are explained ； and a series of tables 
are given, shewing the accuracy of the computations of the 
several ceras. With these dates are connected the historic 
events, the succession of the consuls, the reign of the Komau 
emperors to the period when Censorinus wrote in the year of the 
vulgar sera, 238 " the Birthday," which exhibits the greatest 
accuracy in the adjustmeDt of dales. 

Amongst the many important questions which are carefully 
examined in the course of his discussions are, the periods at 
which the temple of Janus was shut up by Augustus Cassar, 
the year in which that emperor associated himself with Tiberius; 
the total eclipse of the sun in 4726, and the dale of the death 
of Augustus. The second part of the work is devoted to the 
personal history of our Saviour; the reign of Herod the Great 
becomes the source of inquiry, because the date of his death 
must necessarily be the latest limit of that period within which 
the incarnation of our Saviour could have taken place, his 
history is therefore traced. As the death of Christ was a more 
remarkable event than bis birth, its precise dale is more easily 
- to be ascertained, and the computation backward to his birth is 
a process of greater certainty ： the limits of Pontius Pilate^s ad- 
ministration, under whom he suffered, is the first step to be 
settled ； the testimony of the Latin and of the Greek Church 
are then to be examined ； then the true date of the passion of 
our Lord, the duration of his ministry, the time of his baptism, 
and lastly the day of his nativity, which he computes to be the 
25th day of December, 4707, in the very same year in which 
Augustus shut the temple of Janus the third time, in token of 
universal peace. Tbis is a' brief outline of the subjects which 
have been so ably baudled by Dr. Jarvis, and which clearly shews 
how laborious a task he has undertaken. The work is a founda- 
tion on which the Christian historian and theologian may build, 
for the materials are solid, and the work admirably executed. 



Observations on the Sanatory Arrangements of Factories. By 
Robert Ritchie, Esq., F.R.S. John Weale, 

The ventilation of factories is the principal object of ibis 
work : its importance no one can doubt, and though there is 
little novelty in his remarks, they are forcibly delivered ； he 
observes that not only inhalation of pure air is necessary for 
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health, but that the constant evaporation and absorption which 
go on through the cutaneous system, should engage attention ； 
a combination of ventilation with warming should be managed 
for those engaged in factories ； it is, however, too often over- 
looked. Mr. Ritchie proposes to warm the atmospheric air to 
a moderate temperature, before admission to all factories, by 
mild heating surfaces, and recommends a mechanical ventilator 
for pure air. 



The Nervous System of the Human Body. By Sir Charles 
Bell. Renshaw, 356 9 Strand. 

This volume is one of the utmost value to the physiologist. 
It is a collection of the papers read before the Royal Societies 
of London and Edinburgh, by one of the foremost men of the 
learned profession of the time just passing away— of one who 
assiduously devoted the highest powers of reasoning to the 
most important endowments of man, who studied with un- 
wearied diligence that system which embraces tbe mind, tbe 
organs by which we perceive, and by which we will, and the 
highest adaptations of the nervous organization. Sir Charles 
Bell has unravelled many of the intricacies and difficulties 
which involved one department of anatomy, and has distinctly 
pointed out the functions of individual nerves which before 
were unknown. He has arranged his ideas in tbe simplest form, 
and has placed them in so simple and intelligible a form, tbat 
they are to be readily understood by the general reader. The 
papers before us being addressed to a body of scientific, but not 
of professional men, are necessarily written in plain language, 
and there are few technical terms introduced. In the first 
paper is to be found a lucid view of the structure and arrange- 
ment of the nerves of the animal frame: he has shewn that they 
are complex in proportion of tbe variety of their functions. Thus 
if an organ have but one endowment, however exquisite its 
sense or action may be, it has but one nerve, but if it have a 
double function, it is supplied with two. The leech or the worm 
have certain nerves in common with the human body, bat 
neither has that complication of superadded nerves which the 
highly developed powers of the human body demand. He 
then proceeds to examine the original simple system which is 
general, and these have double roots ； they are muscular nerves 
ordering the voluntary motions of the frame, and are the source 
of the common sensibility of the surfaces of the body. The 
superadded or inregular nerves then are explained by him. He 
then gives his views on the nerves of the face, shewing that 
two sets of nerves differ in structure, sensibility, and function, 
which had been previously considered similar; and here we bave 
some masterly reasoning upon the fifth pair of nerves as those 
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by which sensation and mastication are performed, and upon 
the portio dura of the seventh pair as that by which muscular 
movement is given to the face, and assistance in the act of 
respiration. The cbain of argument deduced from disease and 
from experiment carries with it irresistible weight. The nerves 
of respiration are next handled with all the acute and philoso- 
phic power which he possessed ； he has led us out of a labyrinth 
which appeared inextricable, and has afforded us unequivocal 
proofs of the soundness of his judgment. He then assigns the 
uses of the various nerves which supply the eye, an apparatus 
of a most extraordinary character, exemplifying the wondrous 
works of nature, which has formed the most perfect optical 
instrument that imagination could conceive in so small an 
organ ； the motion of the eyeball and of the lids is beautifully ex- 
plained, and the connexion between the sense of vision and the 
exercise of the voluntary muscles of the eje admirably elucidated. 
There is a paper on the functions of some parts of the brain, 
and on the relations between the brain and nerves of motion 
and sensation which exhibits the minuteness of Sir Charles 
BelPs investigations, although it throws less light upon the 
nervous system than any other of the labours of that distinguished 
man. Ad appendix contains cases of deep interest, which 
illustrate tbe facts he has stated in his papers. We have likewise 
three papers upon the different subjects of his research, which 
are a summary of his views. A series of well arranged engrav- 
ings illustrates the whole subject, and renders it perfectly intel- 
ligible; tbe fouith plate is especially well adapted ； to explain to 
those who derive their aDatomical Imowledge from other sources 
than dissection. It is a complete key to the nervous system ； 
whilst ihe second presents an excellent sketch of the respiratory 
system. Sir Charles fiell has given a curious history of the 
first dawnings upon bis mind of the great truths he has been 
able to teach mankind. He had been engaged during the day 
in tbe dissection of the nerves of the jaw, the side of the neck, 
and the chest, which after a minute dissection presents such an 
intricate net-work, that it appears inextricable. On going into 
the country in the evening, he laid down upon paper what he 
had observed, on one sheet the nerves of double origin, on 
another the irregular nerves, and thus found the two systems of 
volition and sensation, and of respiration, which a few experi- 
ments confinned. He was gradually led to unravel the con- 
ftision which bad previously existed, and to advance the science 
of physiology in a department of tbe greatest value to man. 
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A Practical Treatise on Diseases of the Eye, by William 
Jeaffreson. Henry Reoshaw. 

This is the production of a man of observation, of prudence, 
and of humanity. The opinions are the result of twenty-five 
years of experience, during which singular opportunities were 
afforded bim of stadyingy theoretically and practically, the na- 
ture and treatment of diseases of tbe eye. At the first impres- 
sion, the announcement of having witnessed upwards of fifty 
thousand cases, would be considered an empty boast; but upon 
examination of Mr. Jeaflreson's field of exertion, we are led to 
acknowledge tbat there can be no reasen whatever to entertain- 
a doubt upon the subject He was nominated by the Honour- 
able East India Company, surgeon oculist at Bombay, where, 
by the assistance of tbe court, be was enabled to establish an 
hospital, to which the natives of India and Persia flocked for 
relief. That he executed the task committed to bis charge with 
talent and with fidelity, the volume before us carries with it 
internal evidence. From the peculiarities of tbe climate of 
India, the glare of the sun, tbe dust, the habits of tbe people, 
diseases of the eye are frequent, and often of an aggravated 
character; whilst in Egypt, where our author likewise sought 
opportunities of improvement, ophthalmia rages in iU most viru- 
lent and destructive form. After the introductory chapter, in 
which Mr. Jeaffreson dwells upon the connexion that exists 
between local and constitutional disorder, and tbe dependence 
of one upon the other ； he devotes three chapters to the consi- 
deration of the inflammatoiy affections of the eye; he describes 
symptoms with much judgment in their various stages, and 
then proceeds to his treatment, which is of a much milder cha- 
racter than that which has generally been advocated in this 
country. He is of opinion that the use of the lancet is far less 
frequently required in ophthalmic practice than either the works^ 
tbe practice, or the general conversational opinions of practition- 
ers would lead the uninitiated to suppose, whilst we possess 
means of controlling the active forms of inflammation that leave 
behind them less bad effect upon the system. The application 
of mercury to this branch of medical practice occupies a share 
of his consideration : he shews that whilst a careless use of this 
mineral may be most destructive, it is a valuable agent in skilful 
hands. Many useful remedies in the various states are clearly 
indicated : we regret tbat he did not farther inquire into a re- 
medy that tbe natives of India are in the habit of using, a 
liquid that is dropped into the ear in cases of ophthalmia, by 
which a soothing influence is propagated to the eye, and which 
our author found in the course of his own practice highly effi- 
cacious. After an excellent chapter deroted to a consideration 
of the various appendages of Uie eye, and tbe affections to 



AMBROSE WABD. 



385 



which they are subject, we are led to the investigation of the 
diseases which spring from a morbid condition of the nerves on 
which vision depends, whether from functional derangement or 
organic lesion. Of that singular state in which some indivi- 
duals are found wbo cannot distinguish colours, he gives a 
singular illustration. A gentleman, now of great eminence in a 
profession in Edinburgh, was originally apprenticed to a draper, 
bat was compelled to relinquish this occupation from incapacity 
to distioguish colours, often exhibiting to the customers green 
articles for red, to the annoyance of his master, until upon care- 
ful inquiry bis error of vision was discovered. The narratives 
he has furnished of extraordinary recovery from that total blind- 
ness which has been considered so thoroughly hopeless, must 
be cheering to those whose orbs appear " quenched in endless 
night" He holds forth encouragement for perseverance in the 
use of treatment which does not enfeeble the powers of the sys- 
tem ； for he has seen many cases of recovery, either spontaneous 
or under the influence of powerful counter impressions, whether 
due to other diseases or medical treatment. He has ably de- 
scribed the peculiar characteristics of each separate form of 
cataract, and has shown how it is to be distinguished from 
afTeciions which might be mistaken for it, and has compared 
ihe methods of operation with much skill. The last chapter 
embraces a view of the morbid growths which appear to arise 
oat of constitutional states, and too often baffle the etforts of 
the skilful surgeon. The work concludes with somewhat brief 
notice of the aid which, by artificial means, may be given to 
rision. The rules for the preservation of the sight are good ； 
and the method of judging of spectacles for indistinct sight is 
clearly pointed out. He judiciously intimates that the fashion 
of the present day of wearing a single eyeglass is prejudicial, 
as is likewise the use of small spectacles. He prefers preservers 
against wind and dust, of a blae tint, to those of a red. The 
numerous accidents which are often sustained during railway 
travelling, are to be guarded against by the employment of 
goggle spectacles. During the treatment of mechanical injuries 
he recommends great discretion in bleeding, which he Uiinks 
often paves the way to constitutional disasters and mischiefs 
which may easily be developed. The volume is well worthy 
perusal, and may be read by the public as well as by the profes- 
sion, for it is not too technical nor too scientific for the ordinary 
class of readers. 



Ambroae Ward ； or, the Dissenter Reclaimed. Cleaver. 

This is an interesting tale, during whose development reli- 
gious truth and sound piety are well inculcated. A young rus- 
tic is accidentally led into an afiray by his idle companions, 
who are engaged in poaching ； he is wounded. From the cha* 
vol. i. 一 n, s. co 
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meter of his associates, he is suspected of being engaged in this 
unlawful pursuit ； this reflection aggravates his bodily suffering. 
During his confinement to bed he is under the care of a surgeon 
whose humanity and principles of religion lead bim to assist 
the clergyman of the parish to wean him from dissenting prin- 
ciples, to which he was attached, and to render him a member 
of the Church of England. Success attends their united efforts; 
the young man is gradually led to walk in the right path, aod 
eventually to become a pastor of the Church. He enters the 
ministry, and devotes himself to the responsibilities of the high 
office he has chosen. The character of the clergyman, Mr. 
Townsend, into whose fostering hands Ambrose Ward for- 
tunately falls, is exquisitely pourtrayed ； his doctrines are reno- 
vating, and breathe the purest spirit of truth. His explana- 
tions of many of the points in discussion at this moment are 
satisfactory, and evince a knowledge of sacred literature seldom 
possessed. There is an earnestness and virtuous feeling in tbis 
little volume which must render it acceptable to all those who 
wish to contemplate the road that leads to salvation. 



LacrynuB Ecclesue. By the Rkv. George Wyatt. Cleaver. 

This is a brief view of the persecutions which the clergy of Eng- 
land underwent during the struggles that occurred between the 
king and the parliament in the middle of the 17th centQij. 
We candidly confess we see no reason for the publication of 
this volume : it is not called for at the present moment. That 
during the fanatic delusions in which the puritanical party in- 
dulged, great wrongs were heaped upon the unoffending teach- 
ers of the Church of England, is uohappily too true ； but such 
scenes hare, unfortunately for the human race, occurred in dif- 
ferent ages and different times. Sects and establishments have 
in turn become persecutors and persecuted ； the dominant party 
has too generally retaliated for its sufferings, or has forgotten 
that moderation which belongs to true piety. The history of 
the church must be written for the purpose of ameliorating the 
condition of man, not to exasperate him against those who 
have tyrannized whilst power was in their hands. The vrork 
is well executed, and displays much reading and research. 



De Porquefs German Tr^sor. 

This will prove a useful assistant as well to the teacber as to 
the student of the German Language, and adds another valu- 
able elementary work to those wilh which M. de Porquet has 
furnished the public. 
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The New Edinburgh Review. Hayward and Adams. 

This new periodical promises well ； it does not pretend to 
compete with its prototype, but at the same time has given us 
a series of well digested articles, which would not have dis- 
graced its powerful competitor. "The true origin of the Gypsies" 
opposes the theories wbich have been started, in a cool and 
careful review of the differen topinioDs. "The advances since the 
peace" may also be mentioned as an indication that much thought 
has been bestowed upon the contributions which have ap- 
peared. ♦ 

SCIENTIFIC MEMORANDA. 

Gas from Animal Matter. 一 A process has been discovered 
by wbich animal matter can be converted into an inodorous 
gas, which burns with extreme brilliancy. It can be obtained 
at a very cheap rate, and may be rendered of great utility to 
domestic purposes, although it is not likely to supersede coal 
gas in lighting streets. 

Thb Smoke Preventer. ― Mr. Rettie's smoke preventer is a 
semi-ciTcular plate of iron, with a flange at the top 一 the sides 
with passages for air ； the plate is pierced with boles, while the 
one-third of the fire-grate uudenieath is open for a fresh cur- 
rent of air, which supplies an extra quantity of pure oxygen 
into the body of the coal, wbich consumes entirely the smoke 
and prevents any chimney which has a bad draught from 
polluting the apartment or destroying the furniture of the room 
or healdi of the inhabitants. It may be used in the most 
modern or antique grates, made either of cast-iron or fire-brick. 
The saving of fuel is also great; the combustion is complete, 
entirely preventing smoke. 

The Euxesis. 一 This is a most ingenious article of domestic 
comfort. It completely supersedes the use of soap in shaving, 
it seems to have a peculiar effect on the skin, and is the only 
composition of this kind that we have yet met with that really 
deserves to be generally employed. 

India Rubber Pavement. 一 This invention promises to be 
of great utility in stables ； it has been found to succeed remark- 
ably well at Woolwich, where it was laid down in the stables 
by order of the Commissioners. It prevents the lodgement 
of the refuse of the horse, and thus the litter does not become 
imbued with those ingredients from which exhalations arise so 
hurtful to the animal. 

The Hydraulic Railway. 一 Whether the powers of steam 
or of the atmosphere are likelj to be superseded by the action 
of water, is a question which will probably soon be solved, a 饍 
a company is to be formed to examine into its merits. 

c c 2 
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Meteorological Epuemeris for 1845. 一 Mr. Doxat has 
published his annual work on the weather. From great atten- 
tion paid to the subject, and a long and laborious coiDparison 
of recorded phenomena, he is led to anticipate that we shall 
gradually be enabled to predict with something like certainty 
the state of the weather. He has prefixed to his calculations 
a short view of his theory. He considers the state and condition 
of the atmosphere of our globe to be influenced by the degree of 
electricity present, and he considers the sun to be the source and 
centre of electricity, and the revolution of the earth in its orbit 
around that luminary as the first great cause of the variation in 
the amount of electricity supplied to the atmosphere. He calls 
upon the meteorologist to assist him in the development of his 
labours, and furnishes him with means for registering his observ- 
ations. Whatever opinion may be formed of his dicory, or of 
his predictions, his zeal and his anxiety for the attainment of 
truth deserve the approbation of all sensible men. 

French Naval Experiments. 一 Some experiments of a 
highly interesting nature (observes the Consiitutionnel) look 
place some days ago in the port of Brest. Some percussion 
balls were tried, after having been laid by several years, in order 
to ascertain whether, after a prolonged exposure to the marine 
atmosphere, tbe permanent humidity of the shores was not 
capable of injuring them, inasmuch as it generally happens 
that the fusees of ordinary shells are completely useless for ser- 
vice after the expiration of one year. The results were highly 
satisfactory, and left no doubt as to the perfect conservation of 
the new projectiles. Thus M. le Commandant Billette will 
have conferred upon tbe navy the advantage of a new and ter- 
rible instrument of warfare. That officer has just adapted his 
system of percussion to hollow balls or shells destined for car- 
ronades of 30, 24, and 18 ； and thus all oar cannons will hence- 
forth be capable of expelling explosive projectiles. With the 
powerful destructive agents now in our power, battles will be 
of a very short duration, and victory will be obtained by the 
Bhfp which shall first succeed in sending on board her adver- 
sary a small number of these explosive shells. Bnt victory or 
defeat will be greatly decided by tbe accuracy of the aim, to 
which every attention should be paid. M. Billette has also pro- 
posed a new mode of firing pieces, more instantaneous than 
that now in use, and capable of affording the most accurate 
aim. Newr experiments are about to be made on board the 
different frigates now in port. If tbe hopes of the inventor are 
realized, a great step will have been gained in tbe science of 
naval gunnery ； in fine, the problem of instantaneous ignition 
will be solved, and cannon-balls wiD fly with the velocity of 
thought. 

These experiments must be of great interest to our govern- 
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ment, as they abraptly closed the trials with the " percussion 
shells," continuing those only dependent upon the " fusee " ~ 
the concussion ； though as any chemist, or even a maker of fire- 
works could have foretold, such shells, depending upon powder 
exposed to the action of damp, &c.， must always be uncertain. 
These decisive experiments of the French will, we trust, induce 
Sir George Murray to allow some further opportunities to those 
whose percussion shells appeared to require merely some slight 
modification to render them perfect, and with the practice so 
continually taking place on the marshes at Woolwich, some 
approach to the facilities afforded by the French authorities for 
the trial of experiments with projectiles, might be afforded by 
this Board. 

Singqlar Effect of the Juxta-positipn of certain 
Colours under particular Circumstances. 一 At the late 
meeting of the British Association, Professor Wheatstone di- 
rected attention to a very curious phenomenon connected with 
the effect of certain colours upon the retina. A pattern worked 
in coloured worsteds, consisting of blue spots on a red ground, 
or red spots on a blue ground, being moved when iHuminated 
by candle or lampligbt^ the spots appeared to have a very re- 
markable tremulous motion, perfectly independent of the ground. 
So strong is this illusion, that it is difficult at first not to believe 
that the spots are really detached from the ground, on which 
they appear thus strangely moving ； and what Tenders it still 
more inexplicable is, that it does not succeed with other colours, 
nor can the effect be produced even with these colours, the 
blue and red, during daylight It had been suggested by some 
who bad previously seen the experiment, that the effect might 
be due to the alternation of light and sbade occasioned by the 
ridged surface of the worsted worked pattern ； but this was 
proved to be incorrect by the following decisive experiment ： ― 
The Professor prepared several patterns, painted with the same 
colours on a smooth surface of paper, and the effect was equally 
striking, nor did ruling the surface with crossed black lines ap- 
pear to augment the effect. The Professor had made many trials 
of other colours, but the only colours by which he could obtain 
perfect success were red and blue, and red and green ； the mo- 
tion was not so apparent, and black spots on a white ground 
gave no result The effect, therefore, could not depend upon 
tbe mere contrast of a bright and dark colour, nor on the con- 
trast of complementary colours, but was intimately connected 
with the intensity of the light ； if that were too strong, the ap- 
parent motion ceases, if too weak it equally disappears ； and 
yet the absence of effect during daylight could not be thus ac- 
counted for, as the Professor observed that in a room carefully 
darkened, the effect was so trifling as to be doubtful, and however 
conducted ，！ io effects at all approaching to those caused by candle 
or lamp light could be produced. The proper degree of illumi- 
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nation was easily to be ascertained by standing with the back 
towards the candle, holding the pattern at a short distance from 
the eye, and walking from the candle till the wisbed-for effect is 
seen. The experiment the Professor found to succeed equally 
well with candle, lamp, or gas light ； nor did it matter whether 
the light came from one or from numerous points, though different 
patterns required a greater or less degree of brilliancy to pro- 
duce the maximum effect. The Professor considered that this 
phenomenon depended in some way on the different durations 
of the luminous impressions of different colours, or tints vary- 
iug in brightness, upon the retina, though be admitted the 
present impossibility of explaining why red and blue and red and 
green should alone produce the phenomena; and it was equally 
difficult to account for this strange phenomenon occurring only 
in candle or artificial lights. It is known that artificial light is 
yellower than daylight ； but the attempt thus to account for the 
effect, would appear barred by an experiment in which the 
Professor passed the light through blue glass without diminish- 
ing the effect. And as red and green in daylight gives no re- 
suTt, the change of the blue into a green ground by the yellow 
flame could have no influence. This interesting experiment 
requiring no apparatus, and which every one can repeat, is very 
interesting, and may hereafter lead to some discoveiy connected 
with the at present obscure theory of colours. 

Guano. 一 In the Agricultural Journal, published by the 
Royal Society of Agriculture, will be found a valuable analysis 
of the excremenlitious deposit of sea birds, which has been 
lately sent to us from the coasts of Peru, Bolivia, and Africa, 
and which has been hailed by the agriculturists of this countiy 
with so much satisfaction. Dr. Ure, to whom we are indebted 
for his valuable inquiries, has had frequent opportunities, during 
the last two years, of examining samples of every description. 
The following is tbe average result of Dr. Ure's analysis of 
genuine guano- in reference to its agricultural value. 

1. Azotized animed matter, including urate of ammo- 

nia, together capable of affording from eight to 
sixteen per cent, of ammonia by slow decompo- 
sition in the soil 50 

2. Water . . . • • . . . 11 

3. Phosphate of lime 25 

4. Phosphate of ammonia, oxalate of ammonia, am- 

monia, phosphate of magnesia, together contain- 
ing from five to nine parts of ammonia • . 13 

5. Siliceous sand 1 



100 

Very moist guano has in general more actual and less poten- 
tial ammonia than the dry guano. 
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Electricity op the Earth. 一 MM. Linare and Palmeri 
have succeeded in obtaining an induced electrical current from 
the earth, sufficient to give a shock, decompose water, and to 
afibrd a spark. Their apparatus consists of hollow cylinders 
of iron, covered with seven superimposed coils of copper wire. 
These cylinders are rapidly rotated by means of wheel works, 
and the spark is produced by breaking contact with mercury, 
as in Mr. Clarke's electro-magnetic machine. The maximum 
of electric force is attained whenever the revolving system of 
cylinders arrives in the position of the dipping needle. The 
rotation should take place round a line perpendicular to the 
plane of the magnetic meridian. 

South London Polytechnic Institution. ― A prospectus 
has been forwarded to us of an Institution which its founders 
propose to establish on the site of Vauxhall Gardens. Whether 
8ucb a locality be favourable or not, we cannot judge without 
an acquaintance with the habits and feelings of those who live 
in the vicinity. The greater the number of establishments for 
the promotion of science and art the better ； iherefore, it has 
oar wishes for its success. 



NEW MUSIC. 

Pieta， Signore di me dolente. (Aria di Chiesa.) Composed 
by Stradella. Lonsdale, Old Bond Street. ― Tbis expressive 
air, composed by the celebrated Stradella, has been recently 
arranged by Mr. W. H. Callcott. It is a little antiquated in its 
treatment, but full of character, and in strict keeping with the 
sentiment of the words. We should like to hear Braham sing 
an English version of it : imparting to it that unrivalled ex- 
pression which remains to him still in such vigour. 

Grid la sera in terra sparge. Arietta, Paroli di M. Maggioni ； 
Musica da C. Pugni. Far/alia leggera. Ditto. Lousdale, 
Bond Street 一 These two compositions have much of that 
felicity of melody which appears to be the birthright of the 
Italian composer. Although there is little novelty in the 
thoughts or treatment, there is that suavity of expression which 
is sure to win the attention and induce agreeable sympathy. 
SigDor Pugni is known to the musical dilettanti as the com- 
poser of some charming Ballet Music ； the melodies in which 
are fully equalled by the compositions before us. 



La Volante. Valse a deux tems.— La FUche et P Eclair, 
Ditto. l«onsdale, Bond Street. ~ The Valse, in its progress to 
perfection, has passed through several gradations of speed. At 
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its first introduction it was moderate and guarded in hs 
gyrations : afterwards it became more exigeante in its demands 
upon the cerebral functions, and cycle upon epicycle whirled 
the devotees along faster tban the revolving dervishes of the 
East. Strauss, Lacuna, and Labitzky, have adorned this class 
of music (the Valse) with strains as varied and piquant as ever 
waked an echo in the gladsome foot ； still* the busy fancy has 
urged the invention of the choregraphs beyond these limits, and 
the offspring of its impress is the " Valse k deux terns." What- 
ever may be the intrinsic merits of this dance, fashion has willed 
its popularity, and the dances at the head of our notice are among 
the most recent contributions to this " great necessity n as 
Coningsby would call it. Like tbe Polka, the Valse d deux 
terns must be practised under competent instruction ； and the 
anomalies of the last season, (when people were at every turn 
endeavouring to prove by their motions that two were equal 
to three,) will be avoided by employing these tunes, appropriate 
to the rhythm of the step, instead of endeavouring to adopt the 
triple measure of the old Valse for that indicated by the very 
name of the newer dance. , 

Polkas.— lite Real Irish Polkas : The Seal Scotch Polkas. 
By Ricardo Linter. The Original Polka Quadrilles. By J. 
Kbonin. D'Almaioe and Co., Soho Square. 一 We are always 
Sony when an idea, good in itself, is ridden to death, through 
an anxiety to catch the unthinkiog and silly, for to such only 
can the two sets of Polkas above mentioned make any successful 
appeal. The reality of Irish and Scotch Polkas is on a par 
with that of the celebrated Arabian fire-eaters, Mnlj y Sadi, and 
Hamet, recorded by the late admirable Charles Mathews. An 
imperative sense of public duty compels us, however reluctantly, 
to say that these Polkas (in which the old national airs are sadly 
distorted) are in no respect available for use; but of the two setSy 
the Scotch makes the nearest approach to utility. What would 
Mr. R. Linter say to a genuine Polish Scotch reel, or Irish jig ？ 

Mr. Kronin^s Polka Quadrilles (the 2nd is the eternal Cra- 
coviak) have an average degree of merit, with but little of the 
Polka character. Simplicity of melody and peculiarity of 
accent, are essential to the Polka, in which dance a more strict 
union of music and motion is required than in the Quadrille. 

The Daughters of Salem. Written by Mrs. Crawford. 
Composed by C. Sloman. D'Almaine and Co., Soho Square- 
Smooth lines smoothly set to a melody partly derived from 
Bellini's 《 Casta Diva,， of which, had the composer availed him- 
self more, tbe result would have been better. There is too 
great a suspension of the sense, occasioned by a pause in this 
melody, (in the first stanza,) to which we point attention, in tbe 
hope that the composer will avoid such solecisms in his httm 
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prodnetioiis. Mrs. Crawford has composed the Babyloniim Cap- 
tivity of the Jews, with tbeir final dispersion. This renders 
the song comprehensive, if not accurate. The title page, copied 
from a popular German lithographic print, is in much better 
taste than musical illustrations commonly exhibit 

" JVake 9 MagdelineP The Poetry by Mrs. Crawford. 
Masic by John Babnett. D，Almaine and Co. 一 This is a pleas- 
ing ReveUUe, (not Serenade" in Baruett's popular style. The 
vocal melody is sweet and sustained, mingling happily with the 
accompaniment, to which it is never sacrificed. The words are 
rather crowded one or two places. We would suggest, in 
singing this charming little air, the substitution of the word 
^rosy' for 4 roseate. 9 

Reminiscences of Burns, (a Fantasia for the Piano-forte). 
Composed in honour of the Bums festival, and incribed to 
the sons of the Poet, by R. Linter. D^Almaine and Co. 一 
In this brilliant and well arranged Fantasia, Mr. Linter has 
shewn both good taste and adequate skill, the deficiency of 
which it was our unpleasant duty to notice in his Scotch 
and Irish Polkas. The subjects familiar and dear to those ac- 
quainted with the home strains of Burns, are well chosen, and 
what is more to the purpose, in the midst of the treatment of 
the composer, are kept well before the attention of the hearer. 
On the other side of the Tweed, we hope that full recognition 
will await Mr. Lintels talente, which we are afraid to promise 
him on this, where so little of national feeling is allowed to 
exhibit itself towards musical art or ^rtists. 

" O fairy Child" (Cavatina). Words by Wilson. Music 
|>y H. Hugh Pbabson, Professor of Music in the University of 
Edinburgh. " All my hearts thine awn. n Composed by Ditto. 
一 In the course of our critical duties, we have frequent occasion 
to withhold the stern expression of oar judgment, oat of a 
tenderness for the interests, or a respect for the feelings, of 
those who may have either from necessity or bj a pardonable 
vanity have rushed into print 

The young professor, seeking to eke out his income by the 
profits of the sale of his own productions, is to be regarded 
with indulgence; bis misapprehensions of feeling, or perversions 
of taste, are to be treated solely an attaching to himself and his 
limited sphere of action. The productions of the amateur 
may be entitled to still greater indulgence, inasmuch as they 
are for the most part likely to influence none but the author. 
But the caae is wholly changed when compositions, which would 
confer no creditable distinction upon the humblest aspirant to the 
honour^ of the lower of these classes, are paraded before the public 
with all the importance which an derated position, like that 
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attained by Mr. Pearson, can confer upon their author. The 
first named of these airs no living soul will sing through a 
second time, the last they cannot sing even once ； they may 
fumble out the notes, but no system of vocalization, with which 
we are acquainted, could convey expression to the barbarisms 
with which it is crowded. There are, however, in it (the latter) 
two phrases, the one a lame parody upon Weber's Polacca, in Der 
Frey8chutz; the other, an appropriation of a passage in Haydn's 
Spirit Song, an air, to the disgrace of an age like our owd 9 
veiled, almost lost, in obscurity. It is easy to perceive that to 
Mr. Pearson, as to many others, Schubert and Mendelssohn have 
proved grievous stumbling blocks. But eccentricities, protected 
by the prestige of such names, meet with no recognition when 
imitated or caricatured by the nameless. 

We have to acknowledge the receipt of a copy of Sir H. R. 
Bishop's edition of BeetLoven,s Mount of Olives, but we are 
compelled to defer until next month our notice of its merits. 



THE SOCIETY OF BRITISH MUSICIANS. 

The first Soiree of this Society took place on Friday, the 18th 
ult. The programme of the performance contained : ~ A trio in 

D, Op. 70, of Beethoven; a quartet in A, by C. Potter; a 
sonata in F, pianoforte and violin, C, £• Harsley; and a quar- 
tet in D, No. 1. Op. 65, Haydn. The first was fairly played 
by Miss Day and Messrs. Gattie and Lucas. The young 

fianiste was somewhat below the exigencies of her subject 
^otter's quartet is of long standing, having been written 
nearly 30 years. It is cast in the good mould of Mozart and 
Haydn, by the side of whose similar works it might fairly range 
itself. Horsley's sonata will add new laurels to his brow. It 
is replete with graceful melody, (so often wanting in the comr 
positions of our most ingenious musicians,) abounds in those 
bold and animated passages which belong to this admirable 
young artisfs style, and aJthough breathing strongly of the in- 
spiration of Mendelssohn, it possesses a marked vein of origin- 
ality. The second movement was a lovely morsel. A Mr. 
Watson, of the Royal Academy, sustained the difficult violin 
part with great aDimaiion and purity of tone. His perform- 
ance in each of the quartets and the trio, gave great promise 
of future excellence. The vocal portion of the concert calls for 
little notice. Misses Dolby and Lockey, and Mr. Burdini, sus- 
tained with their accustomed skill their respective portions. 
Purceirs Mad Bess, (sung by the latter lady,) should be placed 
under restraint and committed to a lasting seclusion. Mr. C. 

E. Stephens, wbo accompanied the songs, is as merciless as a 
locomotive train; be runs over everybody and every thing. 
The room was well attended, and we noticed among others 



PBINCB8S^8 CONCERT BOOM. 



S95 



present, Sir H. R. Bishop, T. Cooke, and Benedict, wbose pre- 
seuce could not but be flattering to the feelings of the Society, 
to which we most cordially desire success commensurate with 
its noble aspirations. 

PRINCESSES CONCERT ROOM, CASTLE STREET, OXFORD STREET. 一 
MISS CLARA 8EYTON. 

Young, graceful, lovely, versatile is genius, cultivated ia 
expression, varied in accomplishments, this lady presents her- 
self to the public as a lecturer on the drama, or what may now 
be more aptly termed dramatic literature. The grave disquisi- 
tions of Johnson, Malone, Stevens, Hazlitt, Schlegel, &c" fall 
from her fair lips with an air of apprehension which shews 
that she has made their sentiments completely her own. The 
difficulties of her course once overpassed 一 the misty and peril- 
ous passage of the antique and middle-age drama once accom- 
plished, she rushes into the examen of our own elder writers, 
with an earnestness and discretion which startle the auditory. 
The attempt is arduous, and the performance laborious. She 
surmounts the difficulty and tbe toil with that delight which, 
in the words of her idol, " physics pain." As a reciter, Miss 
Seyton exhibits the fruits of a sound judgment. The deep 
well of feeling which springs up so unexpectedly in Beatrice, 
upon Hero's duel repuaiation, was beautifully pourtrayed, with 
all the yearning zeal of a young heart towards a beloved object, 
drooping under bitterest injury. No less successful were her 
lighter passages from the " Taming of the Shrew," and its 
modern counterpart, Tpbin's " Honeymoon.** Her most capti- 
vating, but not least truthful display, is in the part of Rosalind, 
with which she concludes her lecture ； the current of which 
is interrupted from time to time by songs, chiefly from Shake- 
speare, to which she imparts, both in the music and in the sense 
of the words, that charm of expression which alone satisfies 
every hearer, and which wanting, none can be delighted. The 
songs introduced are as varied in character as &e passages 
selected for recitation. We sincerely hope that an attempt like 
Miss Seyton*8 will be attended by the success which it so 
amply merits. We should prefer to her present form of lecture, 
in which there is much of ary detail, necessarily scanty, a dis- 
quisition upon Shakespeare's female characters, in which the 
varied and facile powers of the fair lecturer would find more 
fitting matter for exercise. We are glad to see that Miss 
Seyton has the patronage of one so refined in taste, and influen- 
tial in the realms of literature, as the Lord Francis Egertoo. 

Since the above was written, Miss Seyton has produced a 
lecture upon English comic opera, the matter or which is 
hardly so well adapted for the display of her higher qualifica- 
tions as that of her former exhibition. Her singing of tbe 
namerous songs introduced is always good ； her feeling in close 
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accordaDce with her subject, and her vocalization characterized 
by great distinctness of utterance. Her lectures will form an 
attractive feature at all literary and scientific institutions, the 
directors of which already crowd round her wilh anxiety to 
secure ber valuable services ； so that it is impossible to apprise 
our readers where or when she may be met with. We only 
desire tbem to accept our assurance that her performance will 
most amply repay any pains they may incur in discovering the 
next scene of her appearance. Mr. Masters, who presides at 
the pianoforte, accompanies the songs with a skill which stamps 
him a genuine musician. 



DRAMATIC LITERATURE. 

Thb mathematician, the naturalist, or the classical scholar 
is ever engaged in a career where industrious emulation in- 
sures solid rewards, and honorary distinctions of the greatest 
estimation. The medal of an academy, or the prize of a univer- 
sity, awarded in succession to men of Uie brightest eminence, is 
eagerly contended for, and accepted with the bighest satisfaction, 
and every succeeding year confers a greater lustre on the bappy 
winner. The medal of the Royal Society, which has been 
gained by a Davy, a TVollaston, a Herschel, and a Young, it 
justly regarded as one of the bighest meeds the man of science 
receive, and to gain it is one of tbe most ardent efforts of 
ambition, and the most valued compensation for his life of 
labour. Dramatic literature, on the other hand, stands in a veiy 
different position : subjected to the caprices of the censor and of 
fashion, (he necessities of the manager and the waywardness of 
his audience, the pecuniary return for labour is as unremunera- 
tire as it is uncertain, and beyond the plaudits of 'the day, do 
mark of public approbation awaits successful achievements, 
A Bulwer, a Enowles, or a Talfourd has, indeed, the warm ap- 
plause of bis own day and the unfailing gratitude of posterior, 
but has he, like the man of science, any permanent token of bis 
meritorious exertion ？ No : he is little encouraged, inadequatelj 
estimated, and when he ceases to write, ceases to interest bis 
contemporaries The actor feels still more tbe want of adequate 
sympathy : he may, like Macready, devote his life and energies 
to the restoration of classic works in the teeth, of a cold un- 
caring public ； he may, like Webster, offer the noblest stimulus 
to arouse the neglected votaries of tbe comic muse ； a few public 
spirited individuals will thank him, a few discriminating critics 
will encourage the attempt, but there is no constituted academy 
to extend to him the laurel, or second by their influence his well- 
directed exertions. Then all parties ~ authors, actors and au- 
dience ~ have to suffer from the apathy, the inattention, the somno- 
lence, which afflict every department of tbe drama; the author 
is unstimulated, the manager unsupported, the actor ill apprc- 
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ciatedy and oil the very stage the throes of the drama, and its 
anility are made to furnish forth matter of entertainment for the 
auditors. Beyond the mere pecuniary reward, yon must assure 
the author tbat there is some one to second him ； you must give 
tfae manager a stimulus to elevated and intellectual exertion ； 
if you wish the actor to be a man of education, you must 
make bim sacb and treat him as such. What is the panacea ？ 
We propose none ~ but we are not to sit hopelessly by and do 
nothing. Tfae geologist has bis Geological Society, the writer had 
his Royal Society of Literature, the engineer his Institute, the 
most intellectual and the most UDintellectual pursuits have their 
academies, why not the drama ？ Let it be so : but this is not to 
say that an academy can do every thing, it is oot to suppose or 
affirm that an academy can create talent. It would be a delu- 
sion to suppose tbat it could, when all experience has proved to 
us the contrary. All the academies since the time of Michael 
Angelo and Raffaelle have failed to efface their genius, often to 
develope any genius at all, but we roust not expect more than 
is reasonable. An academy can do something 一 not much it is 
true— but still it can do something, and it is jnst that something 
we want. It cannot create talent, we acknowledge, but it can 
call it forth, it can direct its exertions in the right path, and it 
can foster it ； it can give its professors the benefits of mutual 
association, and it can maintain their position of respectability in 
society ； it can encourage the young, it can do honour to the old. 
Let us look at the Royal Academy of Arts ； has it not done 
tbese things ？ has it not given to the title of R.A. a high de- 
gree of consideration, and to the profession at large a promi- 
nent rank in public estimation? The man who degrades him- 
self, who falls below the standard of his profession, is, in the 
inability to receive reward, punished with severity, and be- 
comes an exemplary warning to others, while a regard for the 
opinions of his breUiren and of the public, keeps the wayward 
and careless man in check. We are prepared to maintain that 
since the foundation of the Royal Academy, the artist is the 
object of more esteem, and is himself infinitely more deserving 
of esteem, as a member of a society, than he was a hundred years 
since. Then can we deny the benefits which have accrued to 
the veterinary profession from the institution of a college, and 
the premiums held out to respectability and intelligence ？ Yet 
what can we find more striking than the results produced on 
the surgical profession by the separation from the barbers, who 
had been linked to them, and an independent organization ？ 
The surgeon now almost jostles the physician from his seat. 
These are results which we conceive could be attained with the 
dramatic profession. We cannot make Shakspeares, God only 
can do Uiat ； we cannot do much more than make very respect- 
able and estimable members of society ； but let us do that. 
When, however, it is objected as argument on the negative side 一 
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" the drama has repeatedly flourished, has more than once ex- 
hibited a galaxy of talent without an academy ； the drama is, 
therefore, independent of such aid, ~ you had no academy in 
the days of Shakspeare, Massinger, Beaumont, Fletcher, Jon- 
son, Forde, Peele, Green, Marloe, Field, Burbadge, Hemings, 
&c. You had no academy in the days of Congreve, Wycherley, 
Rowe, Addison, Vanbragh, Lee, dibber, Betterton, Oldfield, 
and Booth ― you had no academj with Fielding, Colman, 
Murphy, Goldsmith, 6arrick 9 Macklin, and Barry 一 you had 
no academy with Sheridan, Cumberland, Baillie, Kemble, Sid- 
dons, and Cooke, Granted ； but when there is such a concen- 
tration of talent, there is virtually an academy created de 
facto ； not in name an academy, but an academy de facto and 
de jure, and that is what we want to have in all times. Neither 
is ihe want of any organized institutions felt at such golden 
epochs : like a man with a colossal income, to whom economy 
is of little importance, but who feels its want in adversity, so 
we want no academies when we have our Buonarotti and our 
Raffaelles, our Sbakspeaies and our Jonsons, our Garricks and 
our Kembles : but it is when we have no such emulation aris- 
ing from a preponderance of talent, that we want machineiy to 
turn every thing to account. We have a great deal of talent in 
the country, we have a great deal of energy, a great deal of en- 
terprise ； but we are in that state it must be brought oat Ta- 
lent will, to a certain extent, come forth of itself ； but we want 
great epochs for its adequate developement, and we are there- 
fore bound to believe that we can by exertion stimulate this 
deyelopement Phidias would have existed without Pericles, 
but it was the political and social influence of Pericles which 
brought him forth. So we see the political individual or poli- 
tical event accompanyiog the Itiminary of letters 一 Augustus, 
Virgil, and Horace, Elizabeth 9 Shakspeare, and Spenser, Crom- 
well and Milton, Louis Quatorze, Corneille, and Molidre. Do 
not let us be deceived by expecting too much from an academy 一 
by expecting what is beyond human means to effect ； but do 
not let us neglect what is really useful and meritorious. 

These are the reflections which have struck us on perusal of 
the laudable plan of the Society just formed for the Promotion 
ofEnglish Dramatic Literature. Emanating from men of elevated 
feeliDgs and public spirit, though in infant condition it is sup- 
ported by many of high consideration, gre^t wealth, and dis- 
tinguished talent, and will no doubt take a high and respectable 
position, under the best auspices, among the academic bodies 
of the metropolis ； speedily receive the accession of many of 
those eminent for their dramatic works or performances, or for 
their encouragement of such laudable exertions. Constituted 
as such bodies usually are, the society will be governed by a 
council of dramatic authors, actors, and gentlemen of eminence 
and station ； and its funds and exertions will be devoted to the 
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encouragement of dramatic literature and art It would be 
premature, in the infancy of such a society, to speculate on 
what it can effect, or to promise more than the most moderate 
means can produce, but the design of the society seems calcu- 
lated to attain its objects. Occasional meetings will be held, 
most probably in the concert rooms of the large theatres, when 
papers and communications will be read by eminent individuals, 
on the ancient drama, points of dramatic antiquity, Shak- 
spearian researches, the biography of eminent dramatic authors 
and actors, the readings and emendations of our classic works 
and other similar features of interest. Od these papers will be 
founded the regularly published transactions of the society, 
Annually, two gold medals, of the value of fifty guineas each, 
are to be awarded, one to a distinguished dramatic writer in the 
English language, regard being had to the moral of his works, 
and the purity of his duties ； the other to some manager, actor, 
or actress, who shall have most contributed to the advancement 
of the English stage. The Americo-Englisb, and all who 
speak our native language, and who are devoted to our national 
literature, will be recognised in the distribution of these prizes. 
Ultimately by the award of other prizes, means will be adopted 
for rewarding commentators so laborious and assiduous 、as J. P. 
Collyer, Charles Knight, and Augustas William Schlegel. 

When we look at the great good which has been effected in 
the promotion of Shakspearian literature only, by the Shakspeare 
Society, we must be convinced that, while on the one hand no 
prejudice can accrae from the Society for the Promotion of 
English Dramatic Literature, so on the other hand very great 
good must be effected. We are pleased with the exertion, and 
heartily wish it every success, and recommend such of our 
readers as may consider it an instrument in the promotion of 
that great engine of moral good, when properly directed, the 
Drama, to lose no time in giving it their co-operation and 
support. 



. THEATRES. 

Our record of theatrical amusements must be brief, for the 
vast mass of matter which we have to lay before our readers, 
necessarily prevents our usual discussion of the amusements 
and novelties which our enlightened city presents to those 
who, after the toil and labours of the day, seek the re- 
creation which gives a healthy tone and vigour to the mind, at 
other times occupied wiih its serious pursuits. Don Caesar de 
Bazan has been in various forms presented at the differeut 
theatres, a melo-dramatic performance of considerable interest 
Its hero, a rou6, yet a man of feeling, and endowed with the 
highest qualities, which have been allowed to slumber during a 
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life of profligacy and recklessness, has found three representa- 
tives, the portraiture of each affording such shades of difference, 
as to render them objects of curiosity and interest. Wallack 9 
Charles Matthews, and Webster, have each sustained with con- 
siderable reputation the part. At the Princess's, the drama is 
rendered more interesting by a longer developement of the inci- 
dents, whilst the acting of Celeste adds an additional charm to 
it at the Adelpbi. The apology we have made for our brevity- 
must be our excuse for not dwelling upon the high talents, and 
the graceful delineations of Madlle. Nau， at tlie Princess's, 
She has won golden opinions from all, and richly does she de- 
serve them. Drury Lane is fast approaching to the state of the 
King's Theatre in poiut of performances, though not of fashion, 
to which it lays pretension, an oi-donnance having been issued 
that none shall appear within the aristocratic circle, who do not 
dress in fashionable attire ； whether this be more ridiculous or 
more presumptuous we shall not stay to enquire. The Keelejs 
still keep their agreeable little theatre alive with shouts of 
laughter, and go on prosperously and good homouredly. Shak- 
speare has taken refuge at Sadler's Wells, where Mrs. Warner 
and Phelps light the horizon with poetic fire, and dramatic 
brilliancy. . The Royal Amphitheatre is preparing to attract, 
during the dreary nights of winter, the young and the happy 
with horsemanship^ with splendid pageantry, and with displays 
of skill. 



NOTICES TO CORRESPONDENTS. 

The Self-registering Wind and Rain Gauge in our next 

Mr. Hine on the Drama is unavoidably postponed. 

Atmospheric Railway, and 

Kollman's Patents are under consideration. 

On the Prevention of Drowning, received. 

We have received several valuable Works, which will be 
reviewed as early as possible. 

We beg to thank Dr. Clanny, of Sunderland, for his polite 
attention, and avail ourselves of it. 

Professor Morse's Electro-Telegraph is but a modification of 
that of Professor Wheatstone's ； it has, however, some improTe- 
ments. 

It will afford us much pleasure to be instrumental in noakiiig 
known to the public all new inventions and improvements. We 
shall, therefore, at all times, be ready to afford facilities for pub- 
lication to those who may be desirous of bringing before the 
world the matured results of their inquiries into practical 
-science. 



401 



GEOLOGY. 

ON THE CONNEXION BBTWBEN THE GEOLOGICAL STRUCTURE OF 
A COUNTRY AND ITS NATURAL SCENERY. 

(Continued from p. 328.) 
TRANSITION FORMATION. 

The only one of the transition rocks we shall mention is the 
Grauwacke. This is an abundant rock throughout Europe, and 
varies considerably in the character of its scenery. About the 
borders of England and Scotland, it gives the country a barren 
and monotonous aspect, consisting generally of a succession of 
rooDded hills, covered with scanty herbage, and almost destitute 
of wood. In Germany, however, amongst the Hartz mountains, 
it presents some wild and savage scenes. And in Switzerland, 
it rises into mountains 10,000 feet high. There is a grand 
specimen of this formation in the Valorsine near the upper part 
of the valley of Chamouni. 

SECONDARY FORMATION. 

The secondary formation presents a great variety of scenery. 
It contains much which has been generally classed as land- 
scape ； and the greater part of that to which we apply the 
term romantic. We see it at times forming vast mountain 
chains, whose summits are clothed in perpetual snow; and at 
others it stretches into boundless plains, without one single 
nndulation to relieve the uniformity of their surface. It is often 
hollowed out into lovely and fertile valleys, whilst in less 
favoured situations it expands into pathless deserts. 

This great variety in external appearance arises from the cir- 
cumstance, that the secondary formation comprehends many 
members widely differing from each other in constitution ； but 
as we do not wish to occupy space by minute detail, we shall 
confiDe ourselves to giving an account of the more remarkable 
rocks it contains. 

The most prominent of these is the Mpine Limestone, which 
exists in great abundance in many parts of Europe. The 
scenery of this formation is remarkable for its grandeur and 
magnificence. We find in it all varieties, from the stupendous 
mountain, towering to the height of 14,000 feet, down to the 
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gently undulating surface of a highly cultivated and ornamented 
country. It rises at times into mural precipices of great alti- 
tude ； but in all its forms it is clothed with an abundance of 
vegetation, and differs in this respect remarkably from the two 
classes of rocks already mentioned. Its outline, though bold 
and commanding, is yet softer than theirs, and this arises from 
the nature of the rock, which yields more easily to the action of 
the weather, and has its sharp edges worn away. It is asto- 
nishing in what a variety of forms it appears. Sometimes we 
find the mouotaiDS cut down into precipices, which exhibit 
the stratified structure throughout ； and in the neighbourhood of 
each other we find the strata of these mountains folded upon 
themselves, or dipping in every variety of direction. When 
seen from a distance, the alpine limestone exhibits the appear- 
ance of a number of vertical escarpments, facing different ways, 
and interspersed with cones almost resembling those of vol- 
canoes: these cones, however, in the great majority of in- 
stances, are only end views of ridges. There is one peculiarity 
in limestone escarpments which we have frequently observed, 
namely, the existence of a talus, or sloping bank of debris of 
considerable height, between the foot of the precipice and the 
valley. Of this the Oberland of Berne, as seen from the Briinig, 
affords a very good example. The face of the escarpments also 
presents some peculiarities : the first of these, the existence of 
strata, has been already mentioned. The second is the rough 
and splintered appearance they generally exhibit ； this arises 
irom the nature of the fracture they take, and affords a striking 
contrast to the comparatively smooth surface of the primitive 
rocks. The colour of the limestone is also different : it is gene- 
rally of a bluish cast, and its tints are much softer than those of 
earlier formations. The outline of its mountains is very strik- 
ing. Their sides do not rise towards the summit in one inclined 
plane, as is generally the case with those already mentioned, 
but they present a succession of curves with their convexity 
downwards, and meeting so as to form ridges on the slope of 
the mouDtain, alternating with slight excavations. This pecu- 
liar structure has the effect of shading the mountain side in a 
very beautiful manner. The summits of the limestone formation 
have generally a conical appearance, as has been already men- 
tioned, or they terminate in ridges. Sometimes we find them 
ending in a tall pillar of naked perpendicular rock ； and of this 
there are maDy examples amongst the mountains that surround 
the Valais. This last characteristic, however, is most remark- 
ably seen in the magnesiaD limestone of the Tyrol, which fre- 
quently presents the appearance of irregular square towers of 
rock ； and in one instance a long ridge of this limestone looks 
like tlie jaw-bone of some gigantic animal. 

The Oberland of Berne, perhaps affords the finest specimens 
of the sceneiy of the alpine limestone in existence. It is there 
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seen in all its varieties, and under fonns of unusual magnificence. 
This district of country is an elevated plateau, rising in the 
centre of the A】ps and surrounded on all sides by precipices of 
immense altitude, which consist of limestone. One of its finest 
points of view is from the Briinig, a mountain to the north of the 
Oberlasd, and between them lies the deep and fertile valley of 
the Lower Hasli. Looking across this valley, we see the Ober- 
land rising to the height of 12 or 1500 feet, and terminating in 
an escarpment many hundred feet high, beneath which, and be- 
twixt it and the valley, is a talus of considerable height. This 
precipice of rock extends up and down the valley as far as the 
eye can reach, and is here and there diversified by waterfalls, 
which throw themselves down from the high land to join the 
river Aar. Beyond tliis range of rock are seen the gigantic 
mountains of the Grindlewald, belonging also to the same 
formation. Perhaps the finest specimen of the sceneiy, how- 
ever, is found in the valley of Lauterbrannen, a deep rocky 
ravine runDing up from the lake of Brientz into the Oberland. 

The road winds along the side of a wild mountain torrent, and 
amongst sheer escarpments of limestone rock, the arerage 
height of which exceeds 1000 feet. The strata of these are 
ranged in all positions, and dip in almost every direction ； bat 
there is a keeping in all parts of the scenery that is quite 
wonderful. There is such a mixture of alpine sublimity, with 
the beauty of cultivated add fertile landscape, as is not met with 
almost anywhere besides. One great feature of the scenery of 
the alpine limestone is its stupendous cataracts with which this 
valley abounds. Some of them throw themselves over a preci- 
pice 1000 feet high, and are dashed into rain before reaching 
the ground. Of these the Staubbach is the most conspicuous ； 
and the cascade of Terni amongst the limestone mountains of 
the Apennines is universally admitted to be one of the finest in 
the world. The caverns and excavations of this rock, although 
not in very immediate connexion with our subject, cannot 
be passed over in silence. The first of these exist wherever the 
formation is found ； but those great excavations formed by the 
abrading influence of running water are not so frequent The 
most remarkable with which we are acquainted, is the terrific 
gorge of the Rhine, in which lies the Via Mala, in the canton of 
Grisons. This cut has been effected by the water alone. It is 
spanned in one part by a single arcb, and its depth at that point 
is about 400 feet, while the rocks below approach each other so 
closely in some places that the water is completely hidden by 
them. Other examples might be mentioned, but the one 
brought forward will be sufficient to show the nature of the ap- 
pearances which these gorges present. 

The mountaiD8 of the alpine limestone are of the most stu« 
pendous character. The Jungfrau in the Oberland which stands 
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at the head of all the Swiss mountains, is the finest example in 
Europe which it affords. This noble mountain consists of a 
vertical escarpment of blue limestone rising to the height of 
nearly 5000 feet, and over this lofty precipice rests a canopy of 
spotless sdow 9 covering the whole of the uppermost part of the 
mountain, and ending in the beautiful white pic of the Silver Horn. 
There are many similar examples in the Oberland which need not 
be mentioned, but in considering all circumstances in connexion 
with this formation, 一 its gigantic mountaiDSy ~ its lofty preci- 
pices, 一 its magnificent waterfalls, and that beautiful and fertile 
landscape which unites and harmonizes the whole, we are in- 
clined to give it the preference over every other, as possessing 
tbe most romantic of all natural scenery. 

The reason of the fertility of some limestone districts, is the 
facility with which the rock is broken down by the action of 
the weather, and the excellent soil it makes ； and the probable 
cause of the sterility of others, is tbe presence of magnesia 
along with the lime, which is destructive of vegetable life. 

Before quitting this part of the subject, we may just allude to 
the Chalk Formation^ of which there are so many excellent ex- 
amples the south of England. We find it there forming 
gently rising hills inclosing broad and fertile valleys, and in 
some localities it exhibits cliffs of considerable altitude. The 
scenery is seldom bold, but often highly picturesque and beau- 
tiful. Its most striking mark is the white colour, which enters 
largely into tbe tints of the landscape. 

The Sandstone is the next division of the secondary rocks re- 
quiring notice. 

This is a very extensive formation in England, and gives 
a character to much of our landscape scenery. In most places 
in this country where tbe sandstone exists, art has done so 
much that it is difficult to recognise the natural appearance. 

In many situations, however, where it has not been brought 
into cultivation, its aspect is bare and sterile. The general out- 
line is flat or waving gently. It sometimes forms hills and 
ridges several hundred feet high, and not unfrequenlly contains 
striking views : we may instance the beautiful valley of Wharf- 
dale, in Yorkshire, as an illustration. 

In other parts of the world, the sandstone puts on appear- 
ances of a very different kind. We find it stretching out into 
boundless deserts, which have hardly ever been trodden by the 
foot of man. The Llanos of South America afford examples of 
this, where tbe flat surface of the country extends on . every side 
to the horizon, and is nearly destitute of elevations even a few 
feet high. 

The next members of the secondary series are the Trap Rocks, 
which, however, we shall treat of along with the igneous. 
The fertiary formations exhibit no very striking external 
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characteristics. They form plains and gently rising hills, and 
are remarkable for their white colour. Characteristic examples 
of them occur about Paris. 

The Alluvial formations are rather to be considered as the 
covering of the others than as a distinct class in our present 
subject. Remarkable instances of these are to be seen in the 
plains of Lombardy, where the alluvium is so great in quantity 
as to exhibit a perfect flat even to the horizon. Its fertility 
is well known, and its general connexion with landscape scenery 
need not be pointed out here. 

IGNEOUS FORMATIONS. 

We come now to speak of those modifications of natural 
scenery which we find amongst the igneous formations, ancient 
and modern, and with these we shall conclude the subject. 
The ancient igneous formations are scattered in considerable 
masses over the world, but nowhere do we find so many splendid 
examples of tbem as within the British islands. The most re- 
markable rock of this series, in so far as its influence on natural 
scenery is concerned, is the Basalt, and, perhaps, the finest 
specimen of it in the world is the island of Staffa, amongst the 
Hebrides, which is so well known as hardly to require descrip- 
tion, although a short outline appears needful for the illustra- 
tion of our subject 

When seen at a distance, it appears like a small island, with 
black perpendicular sides : as we approach it, these become 
more lofty, and at length we discover that they consist of an 
assemblage of columns from 80 to 100 feet high. A Dearer 
inspection discovers the entrance of a vast cavern, into whose 
gloomy abysses the waves of the Atlantic are incessantly pour- 
ing, and sending forth a hollow rumbling sound, like that of 
subterranean thunder. 

The cave itself is difficult of access, and has to be reached 
by cautiously stepping down from one column to another to 
the water's edge. From this point, there U a pavement formed 
of six-sided sections of columns, by which the cavern may be 
entered. • 

The view from thence towards the water is very grand. 
The cavern is shaped liked the nave of a Gothic cathedral, and 
its sides are formed entirely of five and six-sided columns, 
springing out of the ocean, and rising overhead to the height 
of about 80 feet. Their structure is remarkable ； they are as 
neatly smoothed, and their angles are as sharp and regular, as 
if they bad been works of art instead of natural productions. 
They consist of segments built one over the other, like those of 
regular columns, but with ibis difference, that their joints are very 
accurately put together, and are an improvement on the artificial 
method of fitting, inasmuch as the lower segment has a portion 
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of a sphere on its upper surface which fits into a corresponding 
hollow in the one above it. This is an important part of the 
structure, for without it S tafia would have long since been 
washed away. The whole island consists of columnar basalt, 
and the sea about it has many fine specimens of the formation : 
some of these are bent, like the ribs of a ship, and from ihis cir- 
cumstance have derived their names. 

Another remarkable example of the basaltic formation is the 
Giant's Causeway, on the north coast of Ireland. It consists of 
an immense group of basaltic columns, extending into the sea 
for about 700 feet, and rising by successive stages to a height 
of about 200 feet. The columns are of all shapes, from three 
to nine sides, and are composed of segments like those of 
Staffa ; their diameter varies from 16 to 20 inches, and they are 
from 20 to 45 feet in length ； their general appearance is very 
much like those already described, with this difference, that 
at the Gianfs Causeway a horizontal section of the formation 
is seen. 

The cause of this remarkable structure in the basalt is sup- 
posed to be the tendency which this rock ba& to crystallize into 
regular prisms. This, however, is not always the case, for we 
sometimes find that the rock is thrust upwards from the soil, and 
forms rough escarpments of considerable height; The Castle 
Bock of Edinburgh affords a good example of this variety. 

The Greenstone enters into the composition of some grand 
and imposing scenes. One of its chief characteristics is that of 
forming long ranges of mural precipices, and of these we have 
many fine illustrations in this country. The great crown of rock 
which is known under the name of Salisbury Crags, near Edin- 
burgh, consists of it. But by far the noblest specimen exists 
on the coast of Antrim, in the north of Ireland. This is the 
bold promontory of Fairhead, which rises out of the ocean to a 
height of above 500 feet, and consists entirely of greenstone. 
This rock sometimes assumes the columnar appearance, and at 
Fairhead there are single columns from 20 to 30 feet in diameter, 
and nearly 200 feet high, entirely detached from the rest of the 
promontory. 

The Pprphyritic and Amygdaloidal rocks constitute, in this 
country, ranges of hills of considerable altitude, but nothing in 
comparison with what we find in other parts of the world. The 
chain of the Andes in South America contains a great quan* 
tity of these formations, which there coDSlitute some of the 
highest mountains on the globe. The general outline of these 
ranges is somewhat peculiar. It consists of an elevated ridge, 
with, here and there, summits of a blunt conical shape, rising 
out of it The Pentland Hills, and the Ochils in Scotland, a£ 
ford good illustrations of this outline ； and the Andes and Pent- 
lands are said to resemble each other very closely. The cause 
of this peculiar form is supposed to be, thai a series of rents hM 
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al one time taken place in the strata, through which the fuelled 
rock has been poured upwards: it has spTead itself on all sides, 
until a mount of considerable elevation has been formed, and 
when several of these have happened to be in the vicinity of 
each other, they have coalesced, and the spaces between them 
have become filled up, so as to elevate the whole mass abore 
the sarroimding plains ； while the summits have risen to a 
greater altitude than the ridge it&elf, because these have been 
Uie last parts that have become consolidated, from the circum- 
stance of their having been over the openings in the subjacent 
strata ibrough which the melted rock has ascended. Such at 
least is the theory of thifi appearance. 

The modern Igneous formations, or the Volcanic, as they are 
called, are peculiarly interesting, from their natural scenery, as 
well as for other reasons. Few are perhaps aware, that the 
whole of the country about Rome is of volcanic nature, and tbat 
the Eteroal City itself is built upon the very site of an ancient 
volcano. The whole country for miles round is flat and barren, 
and the soil is of a brown Ted colour, and covered with a thin 
stratum of vegetation of a sombre green tint. 

The Seren Hills consist of volcanic tnfa， of which the cele- 
brated Tarpeian rock affords a section about 40 feet bigh. Some 
facte also prore the occurrence of volcanic action even within 
the walls of Rome itself. We have all beard of the great rent 
in the Forum, into which Marcus Curtius threw himself; and 
even so late as the time of the EmperoTS an eruption occurred, 
during which flame issued from the ground, and destroyed the 
Temple of Peace, with all its treasures. 

In the neighbourhood of Rome, there are two or three beau- 
tiful lakes, which occupy the craters of extinct volcanoes. The 
most remarkable of these are, the lake of Nemi， and the cele- 
brated Albau lake, on the banks of which was founded Alba 
Longa. The latter is seated at the bottom of a CTater, 
200 or 300 feet deep, and about six miles in ciTcamference. 
The slope of the crater is richly wooded down to the waters 
edge, and forms a scene of picturesque beautj that has few 
equals. 

The whole Campagna di Roma bears the most evident marks 
of Tolcanic action, and presents many specimens of fine bold 
scenery. In many places, fumes of sulphur still taint the 
air, and there are two or three strongly impregnated sulphureous 
hot springs, which attest the former state of the conntry. 

A still more striking combination of volcanic scenery exists 
around Naples. Along the bay, towards the west, there stretches 
a contmuoos line of Tolcanic hills, embosomed in which are 
several beautiful lakes, which also occupy the bottoms of ex- 
tinct craters. Of these, the most remarkable is the classic lake 
Avernus, and the no less beautiful Lago D'AgneHo, on the 
banks of which was situated, in former ages, the magnificent 
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villa of Lucullus. It may not be uninteresting to state that 
Baiie, the most frequented of all the Roman watering places, 
was built along an elevated shore, which owed much of its 
beauty and diversity of scenery to its volcanic origin. Under 
the site of the palace of the Emperors, is still shewn a bath of 
salt water, nearly of the boiling heat, which is said to have be- 
longed to the palace. This is gituated several hundred feet 
witbin the bowels of a tufa hill. 

The tufa formation in this district is of a pale fawn colour, and 
not very favourable to vegetation ； hence the whole of this part 
of the coast of the bay of Naples has rather a bare appearance. 
Volcanic scenery, however, is nowhere to be seen in such per- 
fection as around Vesuvius, which forms, perhaps, the most in- 
teresting object in the whole range of that beautiful landscape 
with which the country abounds. The ascent to its summit is 
generally made from the village of Resina, which lies between 
the base of the mountain and the sea. The road, if road it can 
be called, is a very irregular rocky path, which, leaving the 
upper end of the village, passes eastward between high walls 
of lava that have been built to inclose the vineyards which run 
up the slope of the mountain. On reaching the boundary of 
the vineyards, the path crosses the great lava current of 1822. 
The view from this point is most singular, and altogether un- 
like any thing to which we are accustomed in scenery. Every 
object in the picture, except the sky, is of a deep brown, ap- 
proachiDg to black. There is no vegetation of any kind to give 
variety or covering to the ground, if we except a species of 
lichen, whose chief employment appears to be to break up 
the hard lava, to prepare it for future vegetation. On both 
hands there is a vast sloping expanse of black lava, rough and 
broken, by the manner of its progress down the moantaiii* 
This on the right band is bounded by the sky, and on the left 
by the broken and reft summits of the Monte Somma. There is 
fully two miles in breadth of this rocky foreground, and right 
in the centre of the view rises the black cone of Vesuvius, 
rolling its vast cloud of 8moke into the air. The cone must be 
nearly 8000 feet high above this spot, and forms a grand and im- 

Eosing part of the scene. We resume our path, which turns 
ere towards the left, and reach the hermitage of the Somma, 
' by a path cut out of the loose tufa rock, of which the lower 
part of the *mount consists. Here there ore some trees, 
but vegetation is stinted, and soon disappears entirely. At 
some distance beyond the hermitage, there is a little hill of 
black lava, from which there is a noble view of the mountain. 
Id front rises the stupendous cone, consisting entirely of black 
scoriflB and ashes, with here and there a projecting ridge of lava, 
or a huge mass of ejected rock lying on its steep side ； and 
behind us the precipitous and broken surface of the Monte 
Somma, bearing everywhere the strongest mantfestalions of 



AND MATDRAL 8CBMBBT. 



409 



those fearful and destructive forces that have spent themselves 
upon it It is cracked and shivered into an innumerable mul- 
titude of fragments, piled upon each other rather than con- 
stituting one mass ； and it is in many places traversed by thick 
dikes of lava, which appear like contorted lines on its sur- 
face. The most remarkable objects which it exhibits are, the 
sections of craters of some older eruptions, which are distinctly 
visible, and appear like funnels with the small ends down- 
wards. 

The ascent of the cone is more difficult than might at first 
be imagined, and is at present effected over the la?a stream 
which flowed from the mountain in 1839. On arriving at the 
summit, two objects immediately absorb all attention. The 
glorious view of the bay of Naples, with its beautiful shores, 
which are stretched out like a map at our feet, and the crater 
of the mountain od the brink of which we stand. 

It does not enter into our design to describe the phenomena 
of volcanic action, but it may complete this sketch of volcanic 
scenery to give a very brief outline of the state of the crater as 
it at present exists, or as it did exist very recently. The crater 
is a vast circular pit, with nearly perpendicular walls, about 
two miles in circumference and 200 feet deep. Its bottom con- 
sists of waves of black lava or scoriae, and in the centre of it 
rises a cone of scoriae to the height of 150 or 200 feet This 
cone has two openings on its summit, from which a continual 
emission of white vapour takes place ； and about once in five 
minutes, there is an explosion heard far within the mountain, 
and which is followed in a few seconds by the ejection of a 
vast quantity of Aimes and fragments of melted lava, which, by 
daylight, have the colour of blood, but after sunset, are of a 
dazzling white heat, while the vapour is brilliantly iiluminated 
so as to appear like flame. Lava escapes in abundance from 
the base of the cone, and flow's beneath the hardened crust 
which forms the floor of the crater. Occasionally, however, it 
melts its way through, and flows in a broad stream over the sur- 
face, which in its turn becomes hardened by cooling, and a 
fresh eruption takes place elsewhere. In this manner the 
whole crater will eventually be filled up, and when this occurs, 
an eruption op a great scale may be expected. 

The volcanic scenery about Mount Etna is also very striking, 
and, might have been described had our space permitted. We 
shall, however, simply state, that its general character is very 
similar to that of Vesuvius. One peculiarity of Etna consists in 
the multitude of extinct volcanic hills which have sprung out of 
its sides ； there are about 100 of these on different parts of the 
mountain, and they present an extraordinary feature in the 
landscape. The ground about them is covered with volcanic 
ashes, and nearly destitute of vegetation ； whilst, in many in- 
stances, these hills are covered with a profuse and brilliant 
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foliage, and appear like oases in the midst of a desert. Another 
striking feature of Etna is its gigantic size ； it rises to an alti- 
tude of 11,000 feet above the level of the sea, and has its 
summit covered with perpetual snow. Some idea may be 
formed of its dimensions, from the fact, that the ascent to the 
summit is 80 miles in length. 

Volcanic scenery must be viewed during the time of eruption 
in order to get a true estimate of its nature. Sir William 
Hamilton has seen Vesuvius project a stream of melted lara to 
the height of 10,000 feet perpendicular above the summit of 
the mountain, and appearances such as these mast be seen to 
be at all appreciated. 

In all modern volcanic districts, there is a remarkable ragged- 
ness of outline, occasioned by lava currents, or the effect of 
earthquakes. On tbe south coast of Italy, the country appears 
as if it had been shaken to fragments ； the hills are rent into de- 
tached masses, and all bear the most intense evidence of sub- 
terranean force. 

From the brief sketch which the preceding pages contain, it 
will be perceived, that a correct knowledge of the kind of 
causes which influence the features of the landscape of any 
country, is a matter of great importance, particalarly to the 
geologist and artist. The former would be enabled by it to 
pronounce with tolerable certainty on the structure of a country 
on whose shores he may never have landed ； and tbe latter, to 
depict with precision the characteristics of the various forma- 
tions which enter into the composition of landscape. To every 
lover of nature, it opens up fresh sources of enjoyment, by attach- 
ing a deeper interest to the scenes which he visits, and by 
shewing that the beauties of inanimate creation are as mucli 
the result of design, as the most elaborate of Hying organisms. 



THE PARLBY AND CONGREVE ROCKETS. 

TO THE EDITOR OF THE POLYTECHNIC REVIEW. 

Sib, ― I have perused with considerable interest and atten- 
tion the papers which have lately appeared in several numbers 
of your excellent Magazine, connected with the subject of 
" explosive compounds," Captain Warners experiments, &c. ； 
and a8 I have had for many years considerable practical expe- 
rieDce in these matters, perhaps you will allow me to occupy a 
very small space in an ensuing number. 

Before proceeding to other matters, I shall venture to oppose 
an assertion in one of these papers of September last, page 203, 
viz., " rockets of 100 lbs. weight are found not to move one 
yard. w 
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Now, Sir, I beg to state that I have made and fired many 
rockets of greater weight than 100 lbs., up to 170 lbs.% upon my 
own principle of construction, and with very satisfactory 
ranges ； and upon the principles on which I construct my 
rocket, I can state that there is hardly a limit to the size, except 
the difficulty and expense of the necessary mechanic" appa- 
ratus, to which Tockete may be made. 

But, Sir, to show that much larger rockets than you suppose 
have been made with success as to flight, &c.， I will merely quote 
two extracts from a book in almost every large library, "Colonel 
Symes's Embassy to Ava'" The writer, alluding to a display 
of fireworks, (page 178, quarto edition,) states as follows : 

" The display of rockets was strikingly grand, but nothing 
else merited attention. The cylinders of th^ rockets were 
trunks of trees hollowed out, many of them jfrom two to three 
feet in circumference ； these were bound by strong ligatures to 
thick bamboos, eighteen or twenty feet in length, they ro$e to a 
great height, and on descending emitted various appearances 
of fiie that were veiy beautiful." 

Again, page 432 of the same work, the manufacture of still 
larger rockets is mentioned as having been observed, and the 
writer says that for the cylinders " the trunks of trees, bored in 
the manner of a pump, were used, the cavity of the cylinder 
nine or ten inches in diameter, the wood two inches thick, and 
length from twelve to twenty feet. M And I hare beard those 
who have seen these huge rockets mention that they weigh, 
when attached lo the necessary monstrous tail of large bamboos 
joined together, from 1000 to 2000 lbs. And in 6ome authors 
who write upon those coon tries and Siam, I have read detailed 
accounts of the execution of criminals by binding them to these 
monster rockets, and either discharging them pen>endicularly 
or along the ground, and thus putting them to death in a bar- 
barous and cruel way, which is in consonance with the general 
character of these people. 

These quotations will, I trust, cause you to reconsider the 
assertion that " rockets of 100 lbs. are found not to move one 
yard." , 

With regard to Captain Warner's experiment at Brighton, 
I must say that my opinions entirely coincide with those you 

• I may mention here, that the weight of the common sky-rocket is gene- 
rally stated by pyrotechnists from the weight of a leaden ball, of the diameter 
of the mould in which the sky-rocket case is held when the composition is 
driven. But with war rockets it has been usual to class them according to 
their actual weight ； thus a 3.pounder rocket weighs 3lbs. without its stick, 
aod 6, 9， 12, 18, 24, or 32 -pounder rockets, which are found to be the 
most convenient sizes for artillery purposes, are named in the same way from 
their actual weight, without the stick; and for all useful purposes, that is, with 
an? certainty of range, the attempt to use rockets without sticks is ridi- 
culous, vain, and dangerous. 
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have published, and I can only regret, for Captain Warners 
sake, that he should have demanded so enormous a sum for the 
communication of ^ his mode of proceeding^ which will pro- 
bably completely close the door against any public remanera- 
lion, even for the expenses he has necessarily incurred. 

I fully believe that Captain Warner has no unknown che- 
mical or electric power to use for his purpose ； and 1 say this, 
because many simple compounds, already known, are quite 
sufficient to effect all that Captain Warner has yet done. 

With regard to the six mile range, if Captain Warner means 
that kind. of range which we as artillerists speak of wbeu we 
describe the flight of a shot, shell, or rocket, discharged from 
one position, and reaching another at a great distance, without 
any kind of intermediate communication between the two 
places, except the free atmosphere ； then I undertake to say 
that Captain Waroer.is unable to accomplish it with any useful 
certainty of directiop ； and why, if Captain Warner can do 
this unknown and justly believed impossible thing, does he not 
prove it against an empty cask, which might be dropped from 
a ship in the British Channel, at any point, six miles distance 
from the position on the shore where Captain Warner might 
be placed, in solitude if he pleased, with his destroyer ？ This 
would cost only a few shillings, as to the cask, &c.， and if -Captain 
Warner's plan is simple, not too costly, and can be used by 
artillerists, then he would be deserving a reward for adding 
to our military and naval powers, and be would accomplish 
what is at present an unknown, and justly considered impossible 
thing. 

As to Captain Warner's six mile range with any kind of 
shell, shot, or combination of rocket, or by firing a charged 
cylinder out of a cannon, to discharge itself in its course by 
means of a fuze, although the range might 1 believe be accom- 
plished by the latter plans, the impossibility of regulating the 
flight so as to counteract the constant and varying action of 
gTavity as the propelliog composition of rockets burns away y is 
in the way of sach a project being successful against any object 
of less dimensions than a large town. 

Again, if Captain Warners six mile range is to be accom- 
plished by a communication with the object to be destroyed, 
by means of a rope, magnetic wire, rods, floating machines, &c, 
why certainly it can be done; and I wonder that Captain War- 
ner limited himself to so small a range. Why not have proposed 
twenty, thirty, fifty, or 100 miles ？ but this is not what artil- 
lerists call a range. 

Suppose one of Mr. Andrew Smith's beautiful wire ropes*, 
attacoed at one end to an object to be destroyed, and the other 

* One of these ropes was lately made in one continuous piece, without 
any joining, of 169| miles in length ！ It was for the Great Western tele- 
graphic line, on Cook aod Wheatstone'B principle. . , 
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end fixed to a position where the degiroyer is to be discharged, 
there is no doubt but by a combination of rockets, so arranged 
as successively to discharge each other, the distance would be 
easily overcome. I say nothing about -the disconnected props 
on land, or floats on the water, to support the weight of tbe 
rope, because that could be managed ； but the project is too 
ridiculoas to tfaink of it. 

Again, suppose tbe London and Birmingham line lent for 
such a siHy and mischievous purpose, there is no doubt but 
that with a carriage properly constructed, and filled with cases 
containing suitable propelling coitapositiqiis, succeasirelj to 
ignite each other, that the carriage would fly along tbe line, 
(" like a sho"" to use a common and applicable expression,) 
and blow up the terminus at Birmingham in a very striking 
manner, and thus a range of 1 1 3 蚤 miles accomplished. But, as 
I before mentioned, this is not what artillerists call a range. 

I will now return to the subjept of war rockets ； it is one 
which I have been familiar with for many years, and from the 
statements given below, you may judge I have had some 
experience in the maimfactare of them, and I feel urged to 
enter upon this subject, because I sincerely believe that the 
war rocket is a truly valuable auxiliary to artillery ； 一 in 
many cases applicable when ordnance could not be brought 



its own propellmg power, possesses advantages. which no other 
missile has. As .to tbe formidable and dreadful power of a 
large rocket, na one can doubt it; but some of your, readers may 
not be aware that the penetration of a rocket into masses of 
wood, earth, masonry, &c" at 1000 'or 1500 yards, is greater 
than that of a cannon shot of the same weight. 

The remarks you have made upon " explosive compounds," 
&c.， are so true and so chemically scientific, that I should have 
supposed them to be the opinions of Dr. Ryan, tbe elegant and 
delightful lecturer at the Polytechnic Institution, bis manner 
of treating these subjects in \a& lectures being so similar ； but 
whoever is the writer of the papers on these subjects, I am de- 
sirous .that he should be informed, as well as . some of your 
readers wbo take interest in them, of what has been done by 
myself in improving the war rocket especially, as the writer has 
published tbe following opinions : 

In alluding to the Congreve rocket^ page 879, in the number 
for this montb， the writer states— 

" The fact is, that no one on firing a rocket can tell which 
way it will go. At a review in the marshes at Woolwich, 
before Queen Adelaide, oiie deviated more than 400 yards from 
the line of fire, and fractured a drummer boy's leg ； at another 
review, before Marshal Soult, one turned back and struck close 
to his horse, most fortunately into a deep puddle. Every en> 
deataur made to correct this has failed." 
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I could mention many other instances of accidents from the 
erratic wanderings of the Congreve rocket, from my own expe^ 
rieuce and that of others, and I now state, as I have before, the 
positive assertion, and I am ready to prove the cause f that from 
the construction of the Congreve rockets, as they were sent to 
India, and as 1 believe they are now made, this uncertainty of 
range must always be expected, and must ever continue if that 
construction is followed ； and I have reason to know 9 from the 
best authority, that the errors of flight have not yet been over- 
come at Woolwich, 

I feel it necessaTy to state here, that I am not in the least ac- 
quainted with the processes pursued in the Royal manufactory, 
or the com positions used ； nor did I ever enquire into them, 
nor have I the smallest desire to know*. I speak of the construc- 
tion of the rockets as sent to India for service from Woolwich, 
and I have reason to know the defects of the construction, be- 
cause 3000 of these rockets, being part of a supply which was 
sent to India, proving defective, were sent to me, when I was 
agent for gunpowder and superintendent of a rocket manufac- 
tory at Allahabad, in Bengal, to be emptied and refilled with 
my own compositions and on my own plans. 

It will be sufficient to state here, that before Sir William 
Cong?eTe Y s rocket reached India, and before I knew the 
rockets were sent for, in the year 1815, 1 offered to Lord Hast- 
ings, then Governor-General of India, to manufacture war rockets 
for service. CongreTe's home interest with the Prince Regent 
at that time, and subsequently for many years, and even to this 
dajr I believe, was an obstacle in presenting my being em- 
ployed or proving what I could do in a public and satisfactory 
manner, on tfae subject of war rockete ； and it was not until the 
supplies of Sir William Congreve's rockets became absolutely 
useless and dangerous to use in India, that, in tbe beginning of 
the year 1824, 1 was called upon by Uie Military Board of Cal- 
cutta to make a comparative trial of my rockets against an 
equal number, fifty, of Sir William Congrere's. I was then 
model-master at the bead quarters of the artillery at Dum Dum, 
near Calcutta, and without a single experienced person to 
assist me. I made the trial rockets in the small outbuildings 
of my own private dwelling bouse, with a few natives to assist 
me, and all being reported ready, the comparatire trial took 
place on the artillery practice ground of Dum Dam, before 
Lord Amherst, the then Governor-General, and Sir Edward 
Paget, tbe then Commander-in-Chief, and many of the civil 

• I state this so publicly, because it has been asserted officially, and m 
private, that I have attained my knowledge of the art of making rockets 
from Woolwich, which I declare to be an unfounded assertion, and I chal- 
lenge any one to bring proof that I have ever entered the rocket manufkc- 
tones, or, to my knowledge, erer conversed with a single operatire, or otb^r 
person, employed in them, on the subject. 
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other inhabitants of Calcutta, who were assembled on the oc- 
casion. There were two separate targets, at distances, as far 
as I can remember, of 800， 1200, and 1700 yards. The result 
of the comparison was so far successful, that I received 
the congratulations of both high and low on the occasion, 
and that honest and noble brother officer, Captain now 
Colonel Charles Graham, C.B., who then commanded the focket 
troop, in the honesty of bis heart, could not avoid crossing over 
to my battery after the experiment, and congratulating me on 
my success. I subjoin the Report of the Commandant of the 
Artillery, which from the singular cause, the fear that I should 
make it public, was withheld from me for two years, and I only 
received the copy of it afterwards, through the private friend- 
ship of the late Sir William Casement. 

Report of the Commandant of the Bengal Artillery on the pub- 
lic comparative trial of the Congreve and Parlby Rockets, 
which took place on the practice ground of the Bengal 
Artillery on the 81st of May, 1824. 

To Captain Craiqie, 

SECBETARY TO THE MILITARY BOARD. 

Sir, — I have now the honour to forward a Report on the expe- 
rimental practice which took place here, with Captain Parlby's 
and General Congreve's rockets, on Monday, the 31st ultimo. 

The detail in the Report will sufficiently explain the practice, 
and it remains for me to add, that not only from the result of 
the number of rockets which were put into Uie curtains by both 
parties, but also from the apparent flight of the missiles of 
the two descriptions, I can have no hesitation in giving it as 
my opinion, that Captain Pariby's rockets had a decided ad- 
vantage, in the correctness of fire, over General Congreve's. 

But it does not appear that Captain Parlby's rockets were 
propelled with the same force which General Congreve's were, 
although they had a very considerable velocity, and sufficient 
to answer good purpose for field service, or even in bombarding, 
at distances not exceeding 1,800 or 2,000 yards. With bom- 



range; add to this also, it must be noted, that Captain Parlby's 
24-lb. rocket weighs about 14-lbs. more than General Con- 
greve's, which on some occasions of service might be rather a 
disadvantage. 

It may be desirable to be informed, that Captain Parlby 
had nothing to do in directing General Congreve's rockets. I 
had appointed Captain Graham of the rocket troop to that 
duty, and they were maDaged by him, assisted by Mr. Allen - , 

• Mr. Allen was a protege of Sir William Congreve's, and I believe was 
employed with rockets as a midshipman, at Copenhagen ； he was afterwards 
attached to the rocket troop, in Bengal, for several yem. 
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who first brought them out, and the officers and men of the 
troop : in fact, every justice was done in the preparation and 
direction, and the practice with them was extremely good. 

I have the honour to be, 
(Signed) A. Maclbod, 
Lieutenant Colonel commanding Artillery. 

Dam Dum, 
2nd June, 1824. 

It is hardly necessary to make any remarks on this report, 
because it could do no good at the present day. Had it been 
communicated to me, as it ought in justice to have been, I 
could have explained the disadvantages of the waot of propell- 
ing force from not having the proper means of filling the com- 
position. I could also have explained that the additional 
weight of my 24-lb. rockets, as is stated in the report, was pur- 
posely made 9 because Sir William Congreye bad taunted me 
with the statement that I could not propel rockets as heavy as 
his awn ~ but the additional weight was no necessary part of the 
principle of my construction. It will perhaps surprise your 
readers to learn that it was not until two years nearly after this 
successful trial, and still further losses from defective Congreve 
rockets had occurred, that I was called upon to establish a 
rocket manufactory.^ I had at this time, by the kindness of 
Lord Amherst, been removed from the station of model-mast^ 
at Dum Dum, to a higher appointment of superintendent of the 
gunpowder works at Allahabad ； and on the 15th February, 
1826, I was publicly called upon to establish a manufactory of 
rockets, adjacent to tbe powder works, with a handsome in- 
crease of salary for the separate duty. 

I laboured with incessant application at these duties, and I 
may say, night and day ； for I had all the buildings to erect, 
and the machinery to construct from the raw materials fur- 
nished me from the Allahabad magazine ： 一 and this without 
any European assi8tant 9 with only the natives of India, and 
under a ciimate, for several months in the year, of the temper- 
ature of from 90 to 120", often 120° in the workshops in which 
I laboured. I bad the satisfaction however of proving what I 
could^effect, in a very abort time, for I soon despatched some 
rockets for trial to Meerut, where the rocket troop was sta- 
tioned ； and the following extract of a letter from Captain 
Graham, commanding the Bengal rocket troop, will be a satis- 
factory proof of what was effected in so short a time: 一 

" Meerut, 9th January, 1827. 
" I have sincere pleasure in acquainting you, that I have 
fired 24 of your 32-lb. carcase rocKets, and 12 of your 181b. 
rockets, marked x shell 1826 A. from 1 to 12, without a single 
failure. 

" General Rejrnel (of the Royal Service, commanding tbe 
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Meerut division of the army) was present the first day, and 
expressed himself highly gratified with your success. He la- 
mented the want of such auxiliaries at Bhurtpore. 

" These rockets ranged beautifully, and far beyond my ex- 
pectation. 

" On the whole, I cannot but repeat my hearty congratula- 
tions od the success of your manufacture, so far as it has 
fallen under my obseiration." 

Thus, in the very infancy of my new establishment, and with 
every one to teach ― the blacksmiths to make the iron cases, 
the tunierB to produce exactness in the iron vents, screws, &c. 一 
not one native of my establishment having ever in his life 
tamed a piece of iron before, and with this dreadful climate, 
and under great domestic afflictions, did I accomplish more 
than Sir William Congreve, with all his boasted skill, with the 
first artificers in the world to assist him, could effect, namely, 
regularity of line of flight in the war rocket. My attention was 
now directed to compositions, to enable them to resist the effects 
of the trying climate of the upper provinces. You will easily 
understand what the difficulty is 9 when you consider that the 
iron case expands by heat and dryness, while the composition 
of a rocket has a tendency to shrink from this cause ； and if the 
adhesion of the composition to the case is once destroyed, the 
rocket, on being ignited, will probably blow its head 'out with 
great violence, and its case and stick recoil in the opposite 
direction. To guard against this, I may say, I spared neither 
time, labour, nor thought. In some of my composilions I failed, 
by the necessary intermixture of different materials, but time 
only could shew me which was best ； and I believe I had ac- 
complished this most desirable end most fully and efficiently, 
when Lord William Bentinck's * arrival as Governor General, 
with a determined principle of retrenching public expenditure, 
suddenly closed the establishment for making rockets, and 
both the gunpowder agencies of Allahabad and Isbapore, and 
ordered afi tbe establishment to be discharged. 

India being at peace ！ ！ ！ and a certain quantity of gunpowder 
in store was the cause assigned ！ But to show what I had ac- 

• It was tinder this Governor General, perhaps, that more harm was inflicted 
on India than any one preceding or following. Establishments were reduced, 
public cattle sold off for trifling sums, to be re-purcbased at enormous prices ； 
the small pay of a great portion of the army reduced; and the general feeling 
of this governor seemed to be, that if he thought any one was too comfort- 
able in his home, he had some travelling duty attached to his stationary 
one ； two distant duties thrown into one on one salaiy, or probably sent 
from one appointment to another at a distance. Thus in the case of the sus- 
pension of the two gunpowder agencies in Benga], some of the establishment 
who had been labouring at this (kngerous employment for upwards of twenty 
jean, were discharged after a few days' notice ！ and the establishment of the 
rocket manufactory, after being completed with considerable labour and 
expense, entirely lost to the East India C'-omwinv ！ 

VOL. I. 一 N. S. .EE 
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complished, I think it necessary to subjoin an extract from a 
letter from Captain Blake, commanding the rocket troop, (suc- 
cessor to Captain Graham,) dated Meemt, 21st January, 1828, 
not two years from the first establishment of the manufactoiy. 

" I commenced (the knnual practice) on the 16th instant with 
12 of your Impounders, at an elevation of 20°, they went all 
with great steadiness and precision ； and on the 18th instant I 
fired 12 of your 12-lb. rockets ； they went all aKke, and were 
allowed by the numerous artillery officers in the battery to be, 
in precision, force, and continued length of horizontal Jiight y 
quite unequalled by any kind of rockets they had yet seen or 
expected to see." 

Thus, Sir, I trust you will allow that your assertion " that 
every endeavour to correct this (erratic wandering) has failed," 
cannot be borne out ； and I shall have much satisfaction, if in 
the pages of your scientific journal, the above stated circum- 
stances are made public. 

Lord Amherst and Sir Edward Paget are both now in Eng- 
land, and many others of the Bengal Military and Civil Ser- 
vice can bear witness as to the public experimental trial at 
Dum Dum. 

I will now conclude this paper, which is rather longer than 
1 intended, by making known that I offered to Sir Hussey 
Vivian, when Master General of the Ordnance, to make known 
the principle of construction, &c" which I had invented (from 
my own thoughts and experiments ) to improve the war rocket, 
for the small sum of £5,000. The offer was rejected, as it was 
not deemed advisable to recommend so large a sum for the 
purpose, especially as I was told that I had derived my prin» 
cipal information as to improvements in rockets at WooL 
wich ！ ！! ' 

It is true I was a Cadet in the Royal Academy of 
Woolwich, in the Old Arsenal, or Warren, as it was called 
before the visit pf George III. to it in 1806, and I have a filial 
affection for the place ； and I highly esteem the science and 
abilities of the officers of that noble corps, the Royal Artillery. 
It was my hope that by joining my own improvements to the 
skill in manufacture and fabrication which tbe laboratory men 
at Woolwich possess, that the war rocket might have by this 
time become a valuable, instead of a depised national weapon. 

I was invited to Holland, before the separation of Belgium, 
to establish a rocket manufactory ； I have also been invited to 
Russia, without any communication or application on my part ； 
but to no one have I disclosed either the principle of con- 
struction or any thing that could assist a foreign country in 
the improved manufacture. 

To the East India service the rocket is a most valuable wea- 
pon, and great errors have been committed, and great expenses 
incurred, in sending defective rockets, even lately, from England. 
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A supply Bent up to General Pollock, previous to bis gallant 
advance into Afghanistan^ all proved bad ； where they came from 
1 do not know. Sir Charles Napier, 1 was informed, had a 
narrow escape from a rocket, in a trial just before he went to 
Scinde, and the consequence was, that this valuable auxiliary 
could not be made use of. But I believe it is a maxim with 
the honourable Court of Directors, that once retiring from their 
service, the individual can never expect to be employed by 
them again, although I have the knowledge that they wish to 
manufacture rockets again in India, and should have been 
happy to have been instrumental in communicatiug my know- 
ledge od the subject to younger and efficient officers who might 
be employed. 

The great value of a rocket is, that it has all the power of 
artillery; and from its portability, and carrying within itself 
its own propelling power, and in some instances requiring only 
to be laid upon the ground and discharged, it can thus be 
brought into action where the use of ordnance would be impos- 
sible. You have justly observed, that the size of ordnance is 
limited ； I cannot but assert that the dimensions of rockets 
made upon my principle are not, except in the matters I have 
above stated, expense and machinery. The rocket also car- 
ries with it the power of the momentum of matter, combined 
with that destructive element, fire. At the experiment I have 
above menlioned, before Lord Amberet and Sir Edward Paget, 
I laid a 50-lb. rocket upon the ground, without any previous 
preparation of a tube, channel 9 &c. I laid it as carefully as I 
could (certainly in the space of a few seconds) iu the direction 
of the target, which was, I think, at 1000 yards, distance. The 
rocket ranged as true as an arrow, never rising above the 
ground more than two or three feet, and penetrated the centre 
of the target, and the one behind it at a greater distance. It 
is needless to explain wbat would be the effect of such a line 
of rockets fired in volleys of 50 or 100 against an advancing 
enemy of horse or foot, or even against an enemy's artillery ； 
and it is unfortunate that any rival interests should prevent a 
formidable weapon from being perfected. 

I am, Sir, your obedient servant, 

Sam del Parlby, 
Retired Major, Bengal Artillery. 

Kensington New Town, 
Nov. 12th, 1844. 
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PROJECTILE WEAPONS OF WAR AND EXPLOSIVE 
COMPOUNDS. 

By J. Scofpbbn, M.D. 

Lecturer on Chemistry, at the Aldersgate College of Medicine. 

(Continued from p. 349.) 

Having given a short sketch of the history of gunpowder, 
we might at once proceed to its application to fire arms, and 
other warlike purposes. It seems more natural, however, to 
describe briefly the chemical nature of this substance, and the 
history and properties of the ingredients from which it is 
formed. It may here be as well to remind the reader that gun- 
powder is not a chemical but a mechanical compound, and that 
it is composed of saltpetre or nitre, sulphur, and charcoal, 
intimately commingled and subsequendj formed into grains. 

It is not our intention to enter minutely into the chemical 
properties of these substances, but we may remark that their 
union forms an explosive compound which when iuflatned eli- 
minates a large quantity of various gases. Nitre or saltpetre 詹, 
is a chemical compound of nitric acid and potash b . It may be 
made by directly uniting these two substances, but we need 
scarcely remark that sucfa is never done, except as a matter of 
synthetical demonstration. In some parts of the world— in 
India, for example— it is found as a natural efflorescence on tbe 
earths surface ； and this, indeed, is tbe only source from which 

• The term neter % translated nitre, is found in the Old Testament, Prov. 
xxv. 20 ； Jeremiah ii. 22. Herodotus and Theophrastus use the word wrpo,, 
and Pliny the word ni/nmi— but these authors seem to mean nairon, quite 
a different substance from our nitre. QeWer (Invention of verUy 9 zzfii,) is 
the first who distinctly mentions our nitre or saltpetre. The term mltpeht 
is evidently derived from sahpetrtg, literally signimng rock salL 

b Until very recent times the composition and theory of the efficacy of 
nitre in p^inpowder was not understood. Machiavelli (in 1588) seems to 
Teil his ignorance of the matter under a great many quaint suppositions. 
" Saltpetre," says his translator, Peter Withorne, " is a mixture of many 
substances, gotten out with fire and water of dry and dustie ground, or of 
the flower that groweth out of new walles in seUars, or of that ground which 
is found lose within toombes or desolate caues, where raine can not come 
in ； in the which ground (according to my iudgement) the same is ingeo- 
dered of an ayrie moistnesse drunke up, and -gotten of the earthie drines ; 
曹 hose nature (by the effect thereof) considering, I cannot tell how to bee 
resolred, to say what thing properly it is. The well learned, and most wise 
physitions, (besides medicinal experience) by the tast, (finding it salte* and 
with exceeding sottill sharpness^ and considering the great byting thereof,) 
suppose verily that it is ot a nature hotte and drie ： on the other part, seeinc 
it to be a thing engendred of ayre, and touched of fire to fall in a flame and 
Tapore, and rise with a terrible violence, seemeth to be of an ayrie nature« 
hotte and moist : and againe, seeing it with shining and ^isteoiDg white- 
nesse, as a thin^ to the nature of water conformable, it seemeth that it may 
be said, that it is of a wateiy nature." p. 23. 



PROJBCTItE WEAPONS OP WAR, ETC. 



421 



we derive it. Other nations, however, not having the commer* 
cial facilities of England, make it artificially, by a process 
which was first perfected by the celebrated chemist Berthollet. 
The origin of tbe extensive manufacture of nitre is curious, and 
forcibly illustrates the advantage which may accrue to a state 
from its cultivation of science. At one period of the French 
revolationaTy wars, operations had nearly ceased, owing to a 
want of saltpetre, which, on account of the vigilance of the 
English, could do longer be imported into France. At this 
crisis Bonaparte applied for aid to his friend Berthollet, who, 
after giving the subject a short consideration, is said to have 
made this confident reply, " Sire 9 within three days we unU 
make our own nitre," and he kept his word. 

It would be out of place here to give a detailed account of 
those chemical affinities on which the artificial manufacture of 
nitre is dependent Suffice it to say, that both nitrogen and 
oxygen 9 the gaseous materials of saltpetre, exist to an uulimited 
extent in the atmosphere, and that ander some circumstances 
they unite with lime spontaneously ； thus in old walls we have 
frequently a nitrate of lime, and by the addition of potash, or 
substances containing h， such as wood-ashes, to this we obtain 
nitrate of potash, nitre, or saltpetre. 

Napoleon, at the juncture alluded to, issued a commission 
for tbe appropriation of old walls, and other suitable materials, 
to the manufacture of saltpetre ； and eventually lime, rubbish, 
wood-ashes, &c" were mingled together, in what were called 
nitre beds, for the sole purpose of forming this compound. 
Thus France was rendered independent of foreign supply. 

It has been erroneously stated by some that Berthollet dis- 
covered the plan of thus preparing nitre, which was not the 
case. The process was known to and described by the chemist 
Glauber. In Prussia and in Sweden tbe making of nitre has 
been cultivated as a piece of state policy. The King of Prussia* 
obliged his farmere to build their fences of nitre-forming mate- 
rials, which after a few years were taken down and appro- 
priated. In Sweden b , so careful is the government on this 
point, that each farmer is obliged annually to furnish a certain 
quantity, which must be paid in kind 一 government will not 
compound for it ~ thinking that by following such a course it 
guards against the injurious consequences which might arise 
during a war if the supply of nitre were drawn exclusively 
from abroad. 

In the manufacture of gunpowder, it is of the greatest pos- 
sible importance that all the materials should be of the utmost 
puritj. Saltpetre, on its first arrival in this country, is dark, 
foul 9 and in other respects totally usadapted to* the purpose. 
Being dissolved in water, the earthy impurities with which it 

• Considerations on the importance of the production of Saltpetre In 
England, by William Denries. Also Dumas Traite de Chimie. 
Berzetiiu Traits de Chimie, t. iii. p. 391. 
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is contaminated sink to the bottom of the solution ； particles 
of dust and other light substances rise to the surface, and are 
skimmed off ； whilst nitrate of lime, chloride of sodium, calcium, 
and some other salts, are gotten rid of by taking advantage of 
the difference between their solubility in water and the solubi- 
lity of nitrate of potash. Nitre is more soluble in boiling 
water than in cold ； chloride of sodium (common salt) is not ； 
therefore by drawing off the nitre at a high temperature, the 
common salt is left behind. Again, chlorides of calcium and 
magnesium, the nitrates of lime and soda, are more soluble in 
water, hot or cold, than is nitre ； therefore the latter crystal- 
lizes, leaving the former in solution. By taking advantage of 
these beautiful natural laws is nitre purified ； one operation, 
however, not being always sufficient, inasmuch as the least 
particle of foreign salt, particularly the nitrate of 】ime and chlo- 
ride of sodium, materially injures the resulting gunpowder, 
owing to their powerful attraction of water. 

After the purification of the nitre, the next operation to 
which it is subjected, previously to its being manufactured into 
gunpowder, is fusion. This is for the purpose of driving off 
any water that may be entangled amongst its particles, (nitre 
does not contain any chemically united,) and thereby enabling 
it to be weighed with accuracy ~ nothing more ； and it would 
be well if the operation could be altogether dispensed with, 
iuasmuch as the application of too high a temperature drives 
off oxygen and binoxide of nitrogen, thus materially injuring 
the substance — indeed, partially changing it into free potash and 
nitrite of potash*. The fusion should never be effected by a 
beat greater than 500 or 600 deg. Fab., otherwise the injurious 
changes take place. 

We will now leave the consideration of nitre, for a time, and 
turn our attention to sulphur, another of the ingredients em- 
ployed in the manufacture of gunpowder. This substance is 
one of the few simple non-metallic bodies which frequently 
exist in nature uncombined. In all volcanic countries it is 
very abundant ； our chief supply is from Sicily, where it is 
found embedded in thick masses very nearly pure, although not 
sufficiently bo for the purposes of the powder manufacturer. To 
effect this purification one of two methods is employed. In the 
government powder mills the sulphur employed is simply fused, 
when the grosser impurities sinking to the bottom of the vessel, 
and the lighter ones rising to the surface, leave the intermediate 
sulphur more or less pure, when it can be withdrawn by a 
proper contrivance. Some of our private manufacturers have 
recourse to the same operation, but others purify their sulphur 
by sublimation, taking advantage of a property which this sub- 
stance possesses of vaporizing at a temperature of about l70°Fah. 

We now come to the manufacture of pure charcoal, which 



A Treatise on NavaJ Gunnery, by Sir Howard Douglaft. 
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lately has been carried to a great perfection, to which cause 
more tbau any other, the great superiority of gunpowder now 
manufactured over that of previous times is mainly attributable. 
Charcoal, as all are aware, is essentially carbon, ― that cbemica] 
principle which, in a state of absolute purity, constitutes the 
diamond. Charcoal is formed by exposing animal or vegetable 
substances to elevated temperatures under circumstances which 



upon the fact that carbon is indestructible at any temperature, 
provided air be excluded. As charcoal made from vegetable 
substances is the kind invariably employed for the purpose of 
making gunpowder, we may confine our attention exclusively to 
that variety. 

We need scarcely allude to the common plan of making 
charcoal, namely, by putting billets of wood into a pit 9 setting 
fire to them, then covering them with turf, &c" in such a 
manner that just air enough may be admitted to effect slow 
combustion. Until lately charcoal made by this process was 
employed by the gunpowder manufacturer. Very early in the 
history of gunpowder it was discovered that light woods, such as 
willow and alder, were infinitely superior to hard woods in 
yielding good charcoal, but facts of a chemical nature having 
reference to the further improvement of charcoal were not then 
known. When we consider how various are the secretions and 
juices of vegetables ~ how different in regard to their volatility 
and destructibility 一 how variable are the amounts of lime, potash, 
soda, and other bodies, some of which exist in most vegeta- 
bles, and which, being devoid of volatility, must remain behind 
and contaminate tbe charcoal— it is evident that no inconsider- 
able amount of chemical knowledge is required in the manu- 
facture of this substance for gunpowder. 

The comuiOD plan, then, of manufacturing charcoal is found 
never to yield a result of the greatest possible purity : in 
other words, it is not possible to apply the due amount of heat, 
so that all volatile substances may be driven off, without at the 
same time partially destroying tbe charcoal. The process now 
followed is that of distillation-; the wood, cat into billets of 
proper length and size, being inserted into cast iron cylinders 
or retorts heated to the requisite degree. By this operation 



from its source pyroliffneous, and tar, and pyroacetic spirit, 
valuable results which formerly were dissipated, are now saved ； 
moreover charcoal thus prepared is said to be more free than 
any other from potash ； a fact which seems attributable to the 
action of acetic acid in dissolving it out. 

For the best kind of sporting powder black dry wood is that 
employed ； willow and aider are used for Government powder ； 
any kiud of wood is indiscriminately used for the common 
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powder. In India the gram-bush plant (cytism cajanj 9 Par- 
kinsonia, and milk-hedge {euphorbia tiraculli ) 9 are found to 
•answer well Whatever the wood, it should be caxefullj de- 
corticated, for which purpose it is usually felled in May, when 
the sap is up. The reason of removing the bark is to present 
scintillation, which would be an exceedingly dangerous 
quality in gunpowder. All who are accustomed to see char- 
coal fures, must have noticed how the bark of this material 
shoots into coruscatioDg, indeed the experimental chemist 
carefully selects, for the purpose of showing the combustion of 
charcoal in oxygen gas, such portions of this substance as 
are supplied with bark 9 and which in consequence beautifully 
sciDtillate. 

Having sketched the mode of purifying the ingredients of 
gunpowder, we will now proceed to the manufactore of this 
substance. 

The saltpetre, melted as already mentioned, and allowed to 
cool into flat cakes, is taken to the mill, placed on the bed of 
the trough, and broken to pieces by a hammer ； the mill-slopes 
being then set in motion, it is reduced to the state of coam 
powder, in which condition it is removed to another mill, very 
much like that used for grinding corn, and reduced to impalp* 
able powder. The charcoal and sulphur being pulverized in a 
similar manner, all these ingredieDts are taken to the mixing 
house, and weighed out into the proper quantities. Thea the 
charcoal is spread in a trough, and the sulphur aod nitre being 
sifted upon it, all these ingredients are incorporated by the hands* 
The ingredients being thus imperfectly mixed, are taken to the 
powder-mill, which is a brick building with a light boarded 
roof. In the midst of this apartment is a circular trough y pro* 
vided with a cast iron or stone bed, on which revolve two mill- 
stones attached to a horizontal axis, and each weighing from 
three to four tons. Manufacturers are forbidden by law to em- 
ploy in these operations more than forty-two pounds of com** 
position, on account of the frequent accidents which take place. 

The danger varies according to the degree of triiaration lo 
which the materials have been exposed, usually, however, it is 
not great; partly on account of the materials not being perfectly 
mixed, or if mixed, not grained, and in all cases damp ； a little 
water being purposely added during the operation, not enough 
however to form a paste. The time during which the operation 
must be continued differs according to the goodness of the 
powder required, the nature of the atmosphere, and some other 
circumstances. At the Government mills the time is usnallj 
three hours, and in general terms, we may saj from one to six 
hours. Time, however, is never made a criterion, but great at- 
tention is paid to a plasticity which ibe mass ultimately acquires, 

* Braddock'8 Memoir on Gunpowder. 
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when, in the workman's language, it is said to be aKve. It 
then glides from beneath the stones without attaching itself to 
them, and under the name of mill cake is broken up and con- 
veyed to the press-room *• 

The next operation consists in spreading this mill cake on 
alternate copper plates, in layers of three inches thick, until the 
press is 滅, when a compressing force is applied either by the 
screw and capstan, or by Bramab Y 8 hydrostatic engine. The 
latter was first employed for this purpose by Sir W. Coogreve, 
and of course is much more powerful than any other, but it is 
found that the extremity of compressing force capable of being 
exerted by this machine must not be applied^ for in that case 
the mass is Tendered so compact as materially to interfere with 
the rapidity of combustion, in other words the resulting powder 
is deteriorated. 



genious contrivance, without which gunpowder would bum so 
Aowly as to be inapplicable to most purposes. The graining 
is accomplished in the following manner. In the graining 
house are sieves, the boltoms of which are made of thick parch- 
ment, prepared expressly for this purpose from bullocks' hides, 
and perforated with small holes. These sieves are 80 arranged 
that they can be put in rapid circular motion by the aid of roa^ 
chinery, and each sieve contains two discs of lignum vit«. Into 
the sieres is placed the mill cake just described, which by the 
circular motion to which it is subjected, and the frictioD of the 
discs of lignum viUe, is forced through the minute holes of the 
parcbment in the state of grains. These, however, are not all of 
the same size, but require to be separated into various lots by 
the agency of different sieves. 
The next operations are drying* and glazing, without the latter 



plisbed by placing the grains in a barrel fixed on a horizontal 
axis, and made to revolve with great velocity. It will be seen 
from this that the glazing is due to friction, consequently 
some powder duU must resulu This is separated from the 

• Formerly a pestle and mortar were employed for the purpose of incorpo* 
rating the materials. See Hanxelet, Recueil de plusieurs machines militairet, 
&c" 1620, p. 15, plate. On a larger scale a kind of fulling mill was used. 
See Modelles, artifices de feu, &c.， par Boillet Langrou, 1620, p. 98. A 
modification of this latter apparatus seems to be used now by preference 
in France, under the name or Pihn Mill, Memoir on Gunpowder, by John 
haddock, Esq., 1832. p. 47. 

b Drying is now usually conducted by steam, at a temperature of just 
sufficient to drive off the water, but far from melting the nitre and sulphur. 
Hence gunpowder is always more or less attractive of moisture. Lieutenant 
Bishop (vide Braddock, sup. cit.) proposed the daring scheme of exposing 
gunpowder, at its last stage of manufacture, to a temperature of 500° Fahren- 
heit, by which the nitre and sulphur entering into its composition might be 
actually melted, and thus envelope the charcoal in a dense coat ！ Gun- 
powder thus prepared would certainly be less hygrometric than mual, but 
we would rather not be engaged in manufacturing it 
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grains by means of a gauze cylinder, into which the whole ma- 
terial is put, and subjected to violent rotation, during which the 
dust flies off, and the polished grains remain in the cylinder. 
The operation is now finished. 

Most persons are aware that cannon and mining gunpowder 
is not so finely grained as that for muskets, and this not so 
finely as gunpowder intended for fowling-pieces. Fineness of 
grain increases the rapidity of ignition, a quality necessary for 
the projection of small weights, whereas a certain tardiness of 
ignition is requisite for the projection of large balls and shells, 
mining, &c. It would perhaps be more correct to say that the 
fineness of the grain should always be in proportion to the 
quantity employed. If several pounds of powder be used 
for the purpose of projecting a ball, the large grained variety 
will be found to accomplish the greatest distance : if only, 
on the contrary, a few ounces, the small grained has the pre- 
ference*. 

Seeing the great amount of mechanical skill requisite to form 
gunpowder, and the chemistry which is involved in purifying 
its ingredients, it will perhaps be interesting to ascertain how 
our ancestors managed to form this compound. The earliest 
descriptions we have been enabled to find relative to this sub* 
ject are of the years 1540 b , 1588 «, and 1620 d . 

With regard to the proportion of ingredients in ancient gun- 
powder, we shall treat more fully hereafter ; at present let us 
direct our attention to the mechanical details of preparing it 
Those of our readers who are aware of the extent to which 
gunpowder may be modified, merely by more or less perfect 
mixture and graining, the composition remaining the same, and 
who can appreciate the numerous ingenious mechanical re- 
sources which modern ingenuity has enabled the manufacturer 
of gunpowder to avail himself of, will be prepared to expect 
that the ancient powder must have been veTy deficient in many 
of those qualities necessary to constitute perfection. Our fore- 
fathers however proceeded very ingeniously to work, as we shall 
see. In the first place they prepared charcoal of exquisite fine- 
■ness by burning the softest woods; nay, sometimes linen rags 
and straw ； the latter substance, however, is decidedly improper, 
owing to the large amount of silicic acid, or flint, which it con- 
tains. Their sulphur was purified by sublimation, like a good deal 
of ours, and tben they obtained it in a state of impalpable powder. 
Their treatment of the saltpetre was however quite different 
from that of ourselves. Every one conversant with chetnistry 
is aware that this salt may be obtained in a state of impalpable 

• Wilkinson on Engines of War, p. 176. 

b Biringuccio (Vanucchio) De la rirotechnia, 4to, Venetia, 1540. 
Machiavelb* Nic. The Arte of Warre, transl. by Peter Whithorne, 
1588, p. 27. 

d Hanzelet's Recueil de plusieurs machines militaires, &c" 1620， p. 15 ； 
and Modelles, artifices de feu, &c" par Boillot Langrois, 1620, p. 86. 
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powder by dissolving the crystals in tbe smallest possible quan- 
tity of water, then applying heat to vaporise this water, stir- 
ring the solution all Uie time incessantly. Now tbe ancient 
gunpowder manufacturers very ingeniously too^ advantage of 
this circumstance, to secure perfect mixture of the three ingre- 
dients, 'the saltpetre was first dissolved, then, the sulphur 
and charcoal being added, the mixture was stirred assiduously, 
by which means all three ingredients were mixed very effec- 
tually. As for the graining, our forefathers must have succeeded 
but indifferently ； the mixture was moistened with vinegar, 
wiire, brandy, more frequently than water ； indeed this process 
was thought to add strength to tbe powder, and it was imagined 
that vinegar, wine, brandy, &c.， being what are popularly 
called strong fluids, were necessarily more efficacious than 
mere water. Various other nostrums were also occasionally 
added in this stage, all detrimental, however, to tbe resulting 
powder. * The next stage consisted in granulation, no previous 
condensation by pressure having been thought necessary, or 
perhaps the process had not been thought of b . The granulation 
was conducted exactly as at present. 

Now it follows from a consideration of tbe foregoing circum- 
stances, tbat, however pure might have been the ingredients, 
however intimately mixed, tbe grains of powder mast have 
been deficient of hardness and tenacity, and bence the result 
must have been very imperfect. That such was the case, is 
evident enough, from the reiterated directions which are 
given in all ancient books treating of gun practice, not to bruise 
the grains by ramming loo hard °. 

It would be interesting to ascertain whjere gunpowder first 
began to be grained, for unquestionably this circumstance 
mast have greatly enlarged the sphere of its application. This 
however we hare been unable to determine ； the earliest de- 
scriptions of gunpowder manufactore which .we have been en- 
abled to find are those already quoted, and were written at 
periods when its manufacture must have been subjected to great 
improvement 

It should be mentioned, tbat so long as matchlocks were 

• Machiavelli, transl. by Whithorne, lib. ii. chap, xxiii. For an account 
of the ancient gunpowder manufacture, the reader may also consult Birin- 
guccio de la Pirotecknia, Hanzelet*i Recueil de plusieurs machines miUtaires # 
and Boillot Langrois ModeUet artifices de feu, S^c, In the two latter works 
the process is Olustrated with cuts : the first of the series in Boillot Langrois 
represents a monk weighing out the ingredients, assisted by a somewhat un- 
worthy colleague for a divine, i. e. the Devil. ' 

t Although pressure is now invariably employed previously to graining, 
the projectile force of the gunpowder is thereby diminished ； however it is 
rendered more compact and less hjgrometric and light than before ； advan- 
tages more than compensatory for a deficiency of range. See Braddock's 
Memoir, p. 58. 

• Machiavelli op* cii. pauim. 
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used, the powder used for priming was literally powder, in 
other words, it was not grained. This was called gerpentine 
powder, deriviog its name from that part of the lock which re- 
tained the m^tch, and termed the serpentine; it corresponds 
to what we call the cock. 

We have hitherto paid do regard to Uie relative quantity of 
ingredients in ancient gunpowders : —the proportions varied 
exceedingly at different times, as will be seen by tbe subjoined 
examples* 

Tartaglia in bis Quesiti e inventiam diversi 9 lib. iii. Ques. 5 9 
Venetia, 1546, gives 2d different compositions for gunpowder; 
we subjoin the first and the last, ~ which at the same time are 
the strongest and the weakest. 

Poher di bombarda al modo piu antiquo. 

Salnitro parte 1 

Solfero 1 

Carbone 1 

Polver da schicppo moderna. 
Salnitro ra£5nato . . parti 18 

Solfero 2 

Carbon de legno de nizzolar 3 
Machiavelli has copied these tables in full. ~ See Whitehorne's 
Translations, p. 81 9 lib. ii. 

Both these compositions must have yielded a very imperfect 
powder ； it is difficult to imagine that the first could ha^e had 
any projectile effect at all formidable. 

Some of the other proportions, moreorer, would yield powders 
scarcely more powerful than the composition of a squib, and 
altogether inapplicable to the purposes of modern warfare. We 
must not conclude, nevertheless, that this circumstance arose 
from ignorance of better proportions ； a far more plausible ex- 
planation of the fact is, that guns were then so weak, that 
stronger powders would have destroyed them. No doubt the 
proper ratio of ingredients to form good gunpowder, can be de- 
termined d priori, from a consideration of chemical laws ； yet it 
iB a remarkable fact, that some time before chemistry was thus 
far advanced, manufacturers had, by dint of mere experience, 
discovered the best proportions; that the chemist in this 
respect cannot lend them any aid. The last great inaprovement 
in gunpowder consisted in the use of tbe cylinder charcoal 
already mentioned, when the material thus fonned acquired 
such additional strength that the proportion of charges used 
for ordnance was in consequence reduced one third a . 

If gunpowder, as now prepared, have any fault, it consists in 
being ralher too strong* Were it desirable, its strength, by mere 
peculiarities of manipulation, might be still further incTeased, 



• Phil. Trans, vol. ix. p. 358, Coleman's paper. 
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witboat any alteration of the ingredients, or their proportions 一 
indeed Sir William Congreve did make some of this gunpowder, 
but it was found to explode on percussion, besides being in 
other respects highly dangerous and therefore inapplicable. 
Those persons wbo anticipate the accomplishment of a long 
range bj the use of daogerous fulminating compounds, here- 
after to be described, should well consider this fact. We here 
subjoin a table of the composition of gunpowder for different 
purposes, and the chemical results of its inflammation. 



MINERS' POWDBR. 



1 Nitre . . 

2 Sulphur • 
4} Carbon • 


Atomi. 


Theory 
(par 鎖 


Practice 
{percent) 


lUmltt of Combiutkm* 


Atomt. 


102 
32 
27 


63.35 
19.87 
16.77 


65 
20 
15 


' 1 Bisulphuret of) 
Potassium . / 
1 Nitrogen . . . 
li Carbonic Acid 
' 3 Carbonic Oxide 


12 

14 
33 


161 


100.00 


100 


101 




FINE SHOOTING FOWDBR. 




4 Nitre . ， 

5 Sulphur 
】l* Carbon • 


Atoou. 


Theory 
\ptrcmu,) 


Practice 
(permmL) 


Remits of Comtwftton. 


Atomt> 


408 
48 
69 


77.71 
9.U 
13.14 


78 
10 
12 


f 8 Sulphuret of) 
1 Potassium . f 
\ I Carbonate of) 
1 Potash . . J 
J 4 Nitrogen . . 
X I0i Carbonic Acid 


168 

70 

58 
231 


525 


99.99 


100 


525 




COMMON SHOOTING FOWDEB. 






Atomt. 


Theory 
^{percent.) 


Practice 
(jwreanf.) 


Ramlta of CoBrinudoD. 




1 Nitre . . 

1 Sulphur • 
3 Carbon . . 


102 

16 
18 


75 

11.76 
18^3 


75 
12 力 


f 1 Sulphuret of) 
1 Potassium. .J 
1 Nitrogen. 参 . 
9 Carbonic Acid . 


56 

14 
66 


186 


99.99 


100.0 


136 



The enormous force of inflamed gunpowder is known to 
depend on the evolution of various gases, the volume of which. 



480 



PROJECTILE WEAPONS OP WAR, ETC. 



when cooled, it is easy enough to determine ； bat at the 
moment of their fonnatioD they are vastiy dilated by heat, so 
that their actual effective volume and pressure cannot be justly 
ascertained. It has been pretty correctly ascertained Uiat a 
cubic inch of gunpowder is converted by ignition into 250 cubic 
inches of permanent gases, which, according to Dr. Hutton, 
are increased in volume eight tiroes at the time of their forma- 
tion by the expansive influence of heat. Assuming these data 
to be true, confined and ignited gunpowder will exert, at least, 
a force of 2,000 lbs. on every square inch ！ 

Before concluding our notice of gunpowder, it may not be 
amiss to point out certain indications of it» good and bad 
qualities. Its colour should be rather brown than black ； the 
grains should be firm, not crushing by the pressure of the 
finger, not clotted together, and totally devoid of smell. Such 
are the physical qualities of good gunpowder ； its chemical 
characteri8tic8 shall be mentioned presently. The disagreeable 
smell which sometimes arises from bad gunpowder depends on 
the application of an undue amount of heat in the fusion of the 
nitre. This effects tbe decomposition of the salt, causing it to 
yield up the elements of ite acid, either totally or partially, thus 
leaving nitrite of potash and free potash as residues. Thus, Dot 
only is the resulting powder weakened by the absence of the 
requisite quantity of nitre, but potash is itself deliquescent, and 
moreover by reacting on the sulphur, forms sulphuret of potas- 
sium ； this, in its turn, reacting on aqueous moisture, yields hydro- 
sulphuric acid gas, to which the disagreeable odour alluded to 
is attributable. The simplest plan of analyzing the gunpowder, 
(as to the relative proportions of its true ingredients,) is by first 
dissolving out the nitre by means of pure water, then the sul- 
phur by aid of a solution of potash, thus isolating the char- 
coal. Each of these substances, when dry, may be weighed. 

The solution of nitre should neither precipitate nitrate of 
silver, (indicative of the presence of common salt and carbonate 
of soda,) nor blacken a solution of acetate of lead, (indicative of 
the presence of hydro-sulphuric acid,) nor change turmeric 
paper brown, nor litmus paper red ； the former would be indi- 
cative of an alkali, the latter of an acid. 

We have seen that mechanical aid contributes no less than 
chemistry to the perfection of gunpowder ； therefore other 
means of forming a judgment, in addition to chemical tests 
become necessary. Manufacturers are in the habit of paying 
great attention to the manner of its burning, whether it ignite 
rapidly or slowly, whether it scintillate or no" Whether it leave 
much residue, and on the contrary, &c. &c. There are also in- 
struments called epraveties for ascertaining the comparative 
force of powder ； but in our government service the force of 
gunpowder is ascertained by tTyitig the power of a given quan- 
tity in projecting a known weight. A charge of four drachms of 
fine grained or small-arm powder is expected to project a steel 
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ball with the requisite force to perforate a certain number of 
half-inch wet elm planks, placed three quarters of an inch 
asunder, the first being thirty feet from the muzzle of the 
barrel *. A charge of four ounces of cannon powder must be 
capable of projecting, from an eight-inch Gomer mortar, a 
sixty-eight pound iron shot not less than 880 feet b . 

Few persons can be aware of the enormous quantities of 
gunpowder used for military purposes. At the siege of Ciudad 
Rodrigo, in January 1812, 74,978 lbs. of gunpowder were con- 
sumed in thirty hours and a half ； at 4he storming of Badajos, 
228,830 lbs. in 】04 hours; and this from the great guns only ！ c 
At die first and second sieges of San Sebastian, 502,110 lbs. d 
were used ； and at the siege of Zaragossa, the French exploded 
45,000 lbs. in the mines, and threw 16,000 shells daring the 
bombardment I e 

(To be continued.) 



RAILWAY IMPROVEMENTS. 

KOLLMANN^S INVENTION. 

On taking a retrospective view of the advance of mechanical 
science within the last twenty years, we are naturally filled with 
astonishment and triumph at the vast works which hav6 sprung 
into existence within so short a period. When we consider that 
the present enormous investment of capital in the construction of 
railways, has arisen from the patronage accorded to men of 
talent, and the surprising march of improvement which has 
been the consequence, how carefully ought we to examine 
every proposition, benefiting so largely as we have done, 
which emanates from the suggestions of genius, and has ob- 
tained for this age such pre-eminent advantages. 

The improvements in the principle of railways have effected 
within a reiy short period a more wonderful stride in the pro- 
gress of locomotion than the most successful of human efforts 
have previously achieved. 

Railways are now become to the commercial and social in- 
tercourse of this country as necessary, as in former days well 
constructed turnpike roads ； and but for one difficulty, that of 
the enormous first cost, would supersede every other mode of 
transit. 

All inventions at the present day, and in, as it may still be 
termed, the infagacy of railways, justly demand attention, instead 

• The goyernment powder labelled T.P.F., when new, propels tbe ball 
through 15 or 16 boards ； and when restoved, through 9 to 12. WiUamom^ 
op. cit. p. 175. 

b WiAdnson on Engines of War, p. 195. 

省 The British Gunner. Quoted by Wilkinson, Engines of War, &c 148. 
d From the returns made to the Royal Arsenal, Woolwich. 

• Nq>xer'8 History of the Peninsular War. Wilkinson op. supra, cit p. 148. 
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ward and adopt them in cases where practical improvement is 
demonstrated. 

It is admitted on all hands that great defects and mechanical 
inaccuracies exist in the present wheel system, and general 
construction of railways ； which must be greatly improved 
before they can be universally adopted. The enormous outlay 
in construction must be avoided ； lines roust be formed and 
worked at so cheap a rate that they will pay in secluded dis- 
tricts, as does the most expensive system in the principal chan- 
nels of communication. - 

Those who have speculated largely in projected railways 
will, it is feared, soon discover their mistake, as even amongst 
the present chosen districts of England fifty lines are bringiDg 
but from four per cent, down to nothing. 

Amongst the various improvements of the day, those of Koll- 
mann in railways take a very high stand, from the simplicity 
with which many evils are overcome, especially those of the 
present wheel system, and which embraces more considerable 
advantages than would at first appear possible from so slight a 
modification. 

Negotiations are now being carried on for the purpose of 
laying one line alone of upwards of one hundred miles in 
length upon this principle, and the interest it excites amongst 
Railway Companies bias fair for its speedy adoption. 

In the present system of railways, it is difficult for engineers 
to work gradients of more than 1 in 100, with an average train, 
and without pilot engines, each of which engines, with its con- 
sumption of fuel, dilapidations and wages, is equal to a sunk 
capital of about 15,000/. 

Secondly ~ The wheels of engines and carriages are at pre- 
sent keyed square to their axles, so that if put on a plane sur- 
face, tbej would always run in a straight line ； nothing short 
of force will bring them into a curve, the resistance increasing 
with the 6mallne88 of the radius of the curve, against the con- 
vex rails of which they wedge themselves. 

Thirdly— The coning of the wheels for the purpose of lessen- 
ing the concussion caused by the lateral /iction of the carriages, 
is such a8*to give the effect of perpetually ascending an inclined 
plane, as the engine becomes lifted from the lesser to the greater 
circumference of periphery. 

Fourthly 一 The wheels being of the same size, and firmly 
keyed to the axles, they must always travel at *the same speed, 
and act as a continuous drag in going round a curve, owing to 
the unequal lengths of convex and concave rail, which hare, 
nevertheless, to be traversed in the same space of time, aa the 
carriages would otherwise be twisted and torn asunder, which 
is now only prevented by their great strength, and the skidding 
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The first difference in Kollmann*s wheel system, is the power 
of ascending very steep inclines ； this is effected by the smaller 
diameter wheel, which on steep inclines comes into operation 
upon the elevated wooden rails, fixed in such situations only, 
and which give a much greater amount of adhesive power than 
is obtained by iron. 

The size of this smaller diameter wheel is of course regulated 
by the maximum gradients of the line, and the periphery of the 
wheel is roughed or serrated, in order to effect the necessary 
amount of traction. 

Secondly 一 The wheels are without flanges, and work inde- 
pendently of each other; they are secured in a frame, and work 
directed by guide wheels acting against the rails ； are entirely 
independent of the carriages which are suspended in these 
frames, in which the wheels work, being attached above and 
below by pivots in the centre. Th6se iianies and wheels are 
turned in tbe required direction by the horizontal guide wheels, 
which take the duties of the flanges of the present system, and 
thus all lateral resistance is transferred from a sledge to a rolling 
motion ； thus the direction being given to the guide wheels by 
a curve, they turn the bearing wheels into the proper angles, in 
which direction their natural tendency will be to propel the 
train, until receiving a new. impulse from a different course in 
the rails transmitted through the horizontal guide wheels. 

These foregoing advantages are not alone a saving in the 
workiDg expenses, as at present 40 per cent, on the returns ； 
but it will shortly be seen that they effect as great a difference 
in the original outlay. 

Flatness is the great requisite in the construction of both 
carves aud gradients upon the present system, and this is pur- 
chased at an enormous expense. 

Suppose a line of railway to be constructed between two 
points, with villages, parks, hills, and rivers, intervening. The 
present curves are necessarily so flat, that before you are well 
clear of one difficulty you are upon another. Thus, avoiding 
the village you come upon the park, when frequently the 
amount of 10,000/. or more is paid for compensation. The 
next obstacle is tbe hill which is cut or tunnelled through, at 
a still more ruinous cost ； next is the river, and so on. You 
cannot, serpent-like, wind round and over, and thus evade your 
difficulties, but must at any sacrifice plunge into the midst of 
them. Valuable estates are by the present railways ruined and 
cut to pieces ； the natural beauties of a country are hidden and 
destroyed, as you wind through an enormous cutting, or still 
more dismal tunnel. 

It is estimated that by Kollmann's plan one third may be 
saved in the construction of a line of railway, and that, coupled 
with economy in tbe after working expenses, will reduce it to 
nearly, if not quite half the present cost. 

vol. i. 一 n, s, F F 
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ON FIRE-DAMP, WTTH SUGGESTIONS FOR A NEW 
SAFETY LAMP. 

One of those fearful accidents has occurred which modern 
science had claimed the power of averting ； in a mine, where 
the safety lamp bad been employed, where every attention 
had been paid to ventilation, the fire-damp has exploded, and 
the lives of a hundred miners have been sacrificed to its vio- 
lence. In London, amidst tbe gay and fashionable world, this 
excites but a passing interest, even now it is forgotten ； but 
in the mining districts the gloom it has occasioned will long 
remain. The wives rendered widows, tbe children fatheriess, 
perhaps cast upon the parish, are not the only sufferers-; a 
feeling of insecurity has been created among the thousands 
employed upon tbe works; the wife sees her husband leave her, 
the mother her son, with the wild dread, that when she again 
sees him, it may be one of them, a corpse mangled and 
blackened by the explosion. Yet, even while this fearful acci- 
dent was freeh upon the mind, the safety lamp of Sir Humphrey 
Davy was held up by the scientific world as perfect, and the ex- 
plosion attributed unhesitatingly to the carelessness of those 
who perished. The troth of such a charge must from its nature 
remain unknown ； those who could alone have spoken, are gone ； 
but if examined careitilly, the accusation must be regarded as 
extremely improbable ； the safety lamp in an explosive medium 
burns very dimly, the flame becomes lengiheDea and murky, an 
appearance known to every miner as betokening extreme dan- 
ger. With this warning it is indeed exceedingly improbable 
that any one would tamper with the lamp, or would even be, 
if sufficiently foolhardy himself, allowea by his fellow-work- 
men to do so; nor do the facts, as elicited at the inquest, bear 
snch an interpretation ； on the contrary, tbe evidence went direct 
to prove that every possible care had been taken, the lamps 
had been daily examined, and unexceptionable regulations 
enforced for their management. In the absence of any clue 
to this fearful sacrifice of life, Government has justly deemed 
the question of sufficient importance to require the assistance 
of Mr. Faraday ； and his report, which we hope soon to publish, 
will be without doubt worthy of bis high name ； but here, we 
fear, all will end ； the titled owners of the mines are silent, they 
offer no rewards, they lender uo facilities for experiments to 
remove this danger, their revenue is still raised, and the lives 
sacrificed to obtain it form no item in their loss. For an inven- 
tion by which war was to be rendered tenfold more destruc* 
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tive, and by which the inventor claimed the power of at will 
destroying a vessel freighted with hundreds of our fellow-crea- 
tures, the public excitement has continued ； noblemen vied 
with each other in supporting him, and for several nights the 
time of the House of Commons was occupied by the endea- 
vours of his supporters to force its adoption upon Goverument 
The deplorable absence of such interest in this, the sacred 
cause of hamanity, devolves upon the philosopher a more ar- 
duous task ； and if the safety lamp is proved to be defective, it 
is only by the joint exertions of our professors we can hope 
for the knowledge of how this security can be attained. The 
safety lamp depends upon the cooling power of the metallic 
gauze by which it is surrounded ； and the first foundation for 
the discovery was the fact, as observed by Sir Humphrey Davy, 
that a flame of l-30th of an inch in diameter 一 the size afforded 
bj a single thread dipped iu oil ~ was extinguished when a 
metallic globule of l-20th of an inch was brought near to it, 
and that iron wire of 1-1 80th of an inch, made into a ring of 
l-40th of an inch diameter, produced the same result, while 
rings of glass, and other non-conducting bodies, though of 
equal size, had no apparent effect A succession of experiments 
similar to these in principle, led to the trial of wire gauze ； this, 
with apertures 900 to the square inch, stops the flame of coal 
gas, the most inflammable of all the carburetted hydrogens 
which are found in the mines. The gas supposed to be the fire- 
damp is a 6ubcarburetted hydrogen ； it has little or no smell, 
and explodes when mixed with twelve times its bulk of atmo- 
spheric air; it is formed by decaying vegetable matter, and cau 
be collected from any stagnant pond when the mud is dis- 
turbed ； it is always found mixed with carbonic acid, but for 
the purpose of experimeDt, a gas very similar can be produced 
by igniting acetaie of potash iu an iron tube. Now a lamp pro- 
tected by fine wire gauze can certainly be used without dan- 
ger in an atmosphere where this gas exists in quantities to form 
a very explosive mixture ； but are we quite certain, that other 
gases may not be generated inflaming below a red heat, aided 
by those powerful currents which pervade the mines ？ On a 
subject so closely connected with the lives of hundreds of our 
fellow-creatures, this uncertainty cannot remain without our 
making every endeavour to remove it. Cau it be effected by 
ventilation ？ If this explosive gas, the fire-damp, was slowly 
evolved, then by an admixture of free currents of air the dan- 
ger might be averted ； but there is every reason to believe that 
Ui» explosive gas is pent up in enormous quantities, and that 
the labours of the miners give it passage. If so, no system of 
ventilation, even if sufficiently perfect to change the atmosphere 
within ten minutes, would be sufficieut, and the draught thus 
produced, would from its force prove a most serious obstacle 
to the working of the mine. An attentiveexamination of those 
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accidents, where some have have survived, prove this ； we meet 
continually the expression " the mine appeared suddenly to 
fill," so as to affect even the breathing of the witnesses. It must 
be therefore by some modification of the lamp alone, that this 
great object is to be attained. The great fault in the present 
system is certainly the lamp drawing its supply of air from the 
vitiated source of the mine ； to prevent the communication of 
the flame, the wire gauze is rendered almost impervious to the 
light, which, from the scanty supply of oxygen, is in the first in- 
stance extremely murky and dim ； the quantity of light afforded 
to the miner is on that account inconceivably small, and affords 
a great temptation to use, even at some risk, the naked flame. 
There is clearly no necessity for this ； fresh and uncontaminated 
air is supplied to the miners, and why should not the same appa- 
ratus supply it to the lamp ？ The foul air of respiration now is 
removed from the miners, and the same means would be in 
readiness to remove it from the lamp ； thus entirely discon- 
nected from the dangerous medium by which it is surrounded, 
the lamp would burn with the bright brilliant flame of the 
Argand lamp. The lighting could be effected without di 伍 cuhy 
by the spongy platinum and hydrogen, or by the promethean. 
Talc in thin leaves could be substituted for glass, if any objec- 
tion was taken to its brittle nature; but, protected by wire 
bands, stout glass could resist a much greater force than it 
would be ever likely to be submitted to by the miners. This 
plan, we are aware, is open to many objections, but to none 
which are fatal to its principle. It might entail an expense, 
we admit, indeed it would ； but how trifling, when balanced 
against the safety and comfort it would afford. There would 
be difficulty ； there would be friction of the air in the pipes, 
there would be leakage. Undoubtedly these evils would exist, 
and yet, in defiance of them, we see gas, more subtle and cor- 
rosive than air, has been supplied to every house. The danger 
from leakage would be unworthy attention, for the current of 
pure air supplied would overpower the slight taint of fire-damp; 
indeed, as it would be supplied by pressure, it would rather 
itself escape than suffer the entrance of any explosive com- 
pound. Some such plan must evidently be adopted in the 
present uncertainty ； for though the Report of Mr. Faraday has 
not been published, the belief is prevalent that his opinion will 
he against the perfect safety of the lamp of Sir Humphrey 
Davy. A writer in the " Mining Journal" regards it, however, 
as long since decided ； he states at once, boldly, " It is well 
known that if the Davy safety lamp be exposed to a current of 
inflammable air, so as to become strongly he&ted, it is possible 
for the flame to pass so rapidly through the wire as not to be 
cooled below the point of ignition, in which case an accident 
would occur with a lamp of this description, that would be 
quite safe in a calm atmosphere." " It has，" continues the writer, 
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" been proved by experiment, that flame may in this way be 
made to pass through the safety lamp as commonly constructed. 
This fact is quite sufficient to account for the explosion at 
Haswell." This writer is entirely misinformed, the reverse 
being exactly the case. In an experiment, no one has ever 
made the flame to pass. Sir Humphrey Davy threw coal- 
dust, powdered resin, and witch-meal through lamps burning 
in more explosive mixtures than ever occur in coal mines ； he 
mixed it even with meal-powder ； and though be kept these 
substances floating in an explosive atmosphere, and heaped 
them upon the top of the lamp when it was red-hot, no explo- 
sion could ever be communicated. The currents on which the 
writer lays so much stress would have a great tendency to cool 
the wire gauze, and passing so rapidly through, would be in 
some respeets an advantage, as the slower it passed the more it 
would be heated. If the writer's views were correct, it requires 
but a glass shade to protect it from the curreuts, and thus 
render it perfect ； but the experiments of the lamps with the 
double tops, for which the Society of Arte presented Mr. 
Newman with their gold medal, showed that however fierce the 
current, however explosive the gas mixed with atmospheric air 
might be 9 under no circumstances could it be made in an expe- 
riment to pass. Some years back it was, we remember, made 
the point of a lecture to fire an explosive mixture by the safety 
lamp 9 giving it a sharp and peculiar twist ； and the Lecturer offered 
to try the experiment with any lamp. One of this description, 
furnished with a double top, (and we believe, with scarcely an 
exception, that all lamps employed in the mines are the same,) 
was given him beforehand, and finding he could not by any 
manceuvre succeed, he postponed his lecture. Still, in defiance 
of these facts, the painful feeling is becoming strengthened, 
that possibly from explosive compounds not known to us being 
suddenly evolved, the lamp, safe in every severe trial to which 
the power of the chemist can submit it, cannot yet withstand 
that unknown power to which in the vast laboratory of nature 
it is exposed ； but though it might entail expense, still it is the 
bounden duty of those whose princely incomes are derived from 
mines to devote some small portion of that income to the safety 
of those by whose hands it is raised. 

There may be difficulties in the lamp we have suggested, but 
were facilities given these might be removed. It is a duty, and 
the effort, even if unsuccessful, would be praiseworthy. It will 
be, we hear, referred to a Committee of the House of Commons, 
and the subject will then receive that share of public attention 
its importance so much demands. 
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THE DRAMA. 

By Jambs Hinb, M.A. 

A consideration of the present state of the Drama, (meaning 
by that term, so latitudinarian in its use, the five-act Tragedy 
and Comedy of the Stage,) and of the position of its pro- 
fessors, cannot fail to prove interesting to our readers. Few 
can look back upon the early days of their existence without 
feeling that they owe very much to the influence of dramatic 
representation, both as regards their cultivation and delight 
It is not true, indeed, that the Stage is a school of morals: its past 
history wil】 amply refute that oft repeated assertion ； but it is 
true, that it is made subservient to morality by the constraining 
influence of public opinion. It would extend our inquiry too 
far to show, by all the arguments which are at hand, thai there 
is nothing d priori in the constitution of the drama, or in the 
social position of the dramatist and actor, to afford any pledge 
for the inculcation of moral principles, except in so far as they 
are points of character ； bat one reason for the actual morality 
of the stage, and of the moral tone of the subjects brought 
forward thereon, is bo full of gratification that we could not 
answer it to the tenor of our duty to suppress the mention of 
it. That reverent homage which the age of chivalry offered 
to womanhood, has its representative in the deference and re- 
spect of the drama. By it her modesty, her purity, are pre- 
served from stain of thought and word. It is from her pre- 
siding influence that the stage is now chaste, and not defiled as 
in those days, when the few women who ventured to the 
theatre listened, behind their masks, to ribaldries and in- 
decencies which they dared not to witness uncovered. 

It is when the age is threatened with the loss of a source of 
refined pleasure, from which so much of information, so much 
of the mental impression and outward manners of society is im- 
parted, that we take this opportunity of calling attention to ihe 
result which has arrived, and the means by which it has been 
induced. It may be here observed, that the cause of the decline 
of the drama is twofold : on the one band, the decadence is 
prepared by numerous internal causes ； on the other, it is 
hastened by the external change in the tastes or feelings of the 
audience. Our readers will perceive thai our remarks rauge 
themselves under these two divisions. The inquiry is spread over 
a wide field. It will be necessary to take into consideration not 
merely the drama, as existing among ourselves, but to extend 
the survey over the regions through which it has passed, as well 
as through the surrouDding country. 
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Springing, among almost all nations, from tbe rudest elements 
and in the humblest form, the drama has always marched with 
cmlization, up to certaiu limits ； beyond these limits it never 
passes, bat often recedes from them. 

The history of the Greek drama will afford ample illustra- 
tions of this fact The age of ^Lschylus is ascertained to lie 
between B.C. 525 and 456 ； of Sophocles, between B.C. 495 and 
405 (or 401); and of Euripides, between bx. 480 and 406. 
Between, therefore, the yearB B.C. 525 and 405, or during 120 
years, the golden age of Greek Tragedy rose and set; or at least 
reached that point of culmination from which it afterwards 
rapidly recedea. In that interval its form was matured and its 
capabilities fully developed. The duration of the Comedy ex- 
tends for about 250 years ； but the relics of this branch of Greek 
dramatic literature are too scanty to allow of iU progress being 
traced with any corresponding degree of accuracy. It is not 
difficult to discover, in the very essence of the older Greek 
Comedy, the grounds of a more lasting favour with the minds of 
the Athenian public ； whose opinions, both in philosophy and 
politics, were courted and flatlered by the satire in which that 
form of drama abounded. It is true thai, upon the authority of 
his function, "ridentum dicere veram, quid vetat ？ n the comic 
poet occasionally administered rebukes to the vanity or ex- 
travagance of his patrons, which were received with but little 
good humour by them. This irritability led the poet to seek a 
less dangerous field for his humour, and ultimately divested the 
Greek Comedy of its licentious scurrility, by infusing a salutary 
dread of summary chastisement. This progress, duration, and 
arrestation of the drama, so singularly uniform in all ages, 
have been not sufficiently dwelt upon by writers on dramatic 
literature. Every country in which the drama has appeared 
in aaj form worthy of a distinctive appellation, (for in spite of 
Pope and others, the Epic Poem and the Pastoral Dialogue can 
hardly be included in the definition of a drama,) has borne 
evidence to this, its career. Spain and Portugal, Italy, France, 
Germany, and England, have all witnessed the tragic drama 
flourishing up to a given point, beyond which we look in vain 
for any indications of its progress. The growth of the Drama 
is uniformly rapid ； the soil in wich it germinates is no sooner 
broken through, than it begins to tower on high with giant 
strength. It is at once independent and parasitic ； it uprears its 
trunk alone and self-poised, but it clings to whatever may adorn 
or contribute to its aliment. Its independence is in its form, 
by which, in its early stage, it is so broadly distiiiguished from 
the narrative or the didactic poem ； its dependeuce is in its re- 
liance upon those varieties and graces of expression which it 
can attract to itself, or fasten upon in every other form of poem. 
The primary food of tbe drama is mau, as an individual, his 
passions, his weakness. The living exhibition of the con- 
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sequences which spring from these sources of entanglement 
and confusion is its province ； the operation of those great 
principles, by which important social or political changes are 
effected, form do part of its functions, 一 such are for Clio, not for 
Melpomene. The dramatic writer must strike his characters 
with a die, not hew them with a chisel. It will readily be de- 
duced from these grounds that a period of vigorous thought, 
emerging from the pressure of dense obstruction, such as was 
produced by the long mental darkness of Europe, would be 
prolific in writers of a class, wherein concentration of idea 
walked hand m hand with force of expression. This union 
may have verged often upon extravagance ； but it must be re- 
membered, that this extravagance has been detected by the 
light of a refined and purified taste, which has in turn almost 
conducted its votaries into imbecility. But the question arises, 
how comes it that, iu ages when so little had been effected 
towards the instruction of the multitude, a class of literary pro- 
duction, which demanded in its creators a wide range, naj, 
the widest attainable range of information, both moral and in- 
tellectua】, to which future ages should approach in order to 
draw the very pith and marrow, as it were, of their thoughts ； 
a class of literary productions which called for apprehension, 
not reflection ； which constantly presented ideas remote, and 
illustrations of subtile research, should take so strong root in 
the affections of the people ？ There can be but one solution ； 
the hearts of the audience, not overstimulated by excess of re- 
finement, not educated or flattered into believing themselves an 
Areophagus of critics, recognised the nature^ when it could 
not apprehend the art of the poet. That very turgidity of ex- 
pression which Shakespeare often employed, and as often 
ridiculed, was a source of power over their feelings, for it came 
mingling the gold with the soil in its headlong course : the home- 
thought burst the trammels in which bad taste (if you please 
to call it so) had involved it. Of this reverential feeling 
Shakespeare himself has handed down to us a remarkable in- 
stance, in that scene in the first part of Hemy IV" where 
Falstaff assumes the regal character in the presence of the 
hostess ； whose exclamatioDS show how thoroughly the diction 
and sentiments of the stage were recognised by the public. 

Let the subordinate characters of Shakespeare be studied. 
The day is past when an imperfect and supercilious criticism 
ventured to pass them by, or mentioned them only to show a 
misapprehension of their truth. Let it be observed with what 
force and truth the moral impress of the persons is conveyed to 
the auditor. Compare with this vigour (libertine as it may be, 

• " She (Joanna Baillie) traced its (tragedy's) foundation to that strong 
ingtinctive and sympathetic curiosity, which tempts men to look into the 
bosoms of their fellow creatures, and to seek, in the distresses or emotions 
of others, the parallel of their own passions." 一 Sir Walter Scott. 
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and unshackled by the formal obligations of time or place) the 
animated pencillings of some of our recent authors, and you 
will see wherein the secret of a national, or rather an enduring 
drama consists. 

Receding from nature, consigning itself to the suppressive 
influence of that uniformity which is begotten of gradual social 
refinement, the tragic drama has reached the confines of 
dulness, and its professors, whether creative or representative, 
have fallen from their high estate. With respect to the actor, 
the evil consequences of the decadence of the drama are mani- 
fold greater than to the poet. The area of literature is so wide, 
the channels by which it is irrigated are so numerous, thai the 
inventive talent of any writer which could force its way through 
the impediments that beset the progress of a dramatic adven- 
turer, may easily compel both the soil and its streams into his 
service. Not so with the actor, or representative agent of 
the drama ； in him the very traits which fitted him to his func- 
tions are an obstruction. When the drama has flourished, we 
have beheld the professors, in all ages, received with caresses 
and consideration by the rich, the cultivated, and the distin- 
guished. Wealth, wit and nobility have combined to weave 
crowns for their brows, and to set them on in the presence of 
all. So far did this adoration extend, that the creative power 
of the poet, which had called into action the representative 
dciU of the actor, was dwarfed and merged in the shadow of 
the homage rendered to the latter. History, which has em- 
balmed for us the name of Roscius, has left an impervious veil 
of obscurity upon those of the poets to whose ideas he im- 
parted vitality. To men so flattered, how severe that change 
which consigns them to obscurity and neglect ！ 

If the above data be admitted ； if it be true that the tragic 
drama anrives by a rapid growth at its Aill development ； if it 
be true that this height of development soon attained is never 
Biirmounted, 一 it is quite clear that there is nothing more 
(except as regards the choice of subject) to be sought for 
towards the perfection of the drama : it is a picture of man's 
passions or weaknesses, the broad features of which are as fiilly 
developed in the earliest as in the latest ages of civilization ； 
and which bat change their hue and outward guise under all 
its stages of advancement The characteristics of classes, the 
conventional inconveniences of society, may awaken a certain 
interest or afford a passing amusement, by their resemblance to 
what we ourselves may have gone through, or have observed in 
our own circles, or have felt to be possible ； but they are not 
the staple out of which the fabric of an enduring drama can be 
created. Love, hatred, jealousy, pride, ambition, are all at 
hand for the dramatist; in the rude age of society the workings 
of each will be most palpable, and simpler in their details. 
When they cease to be so, they become rather the materials of 
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the ooydisl; the complexitj of the story defying the brevity 
which, by the laws of dramatic structure, is enforced upon the 
dramatist. 

Comedy, whose province lies in the form — the essence of 
that form being reserved for Tragedy 一 will always be found to 
survive her sister. It is the tendency of social cultivation to 
subdue the prominent points of individual character to a certain 
uniformitj. This course effaces from the aspect of ibe passions 
those broad and strikiog traits which in ruder ages stamp the 
actions of men. Hence that creation of the later ages of the 
drama, in which somewhat of the two genera is found amalga- 
mated, which is distinguished from both tragedy and comply 
by tbe vague appellation of drama, or play. 

In tbe Greek drama, the poets, writing after a long lapse of 
ages, fell back upon those broaid and impressive pictures of 
society led by the traditions of the heroic era. In these records 
the dramatic genius of iEschylus, Sophocles, aud Euripides 
found all the materials for their use. It remained to them to set 
in action and to invest with grave and truthful moral the details 
which antiquity h&d preserved to their hands. We must step 
aside from the direct course of our subject, to observe, with 
respect to these productions, that they had a certain authorita- 
tive or religious character or purpose •， such as may be fouud 
in the early Mysteries, and more recently in the sacred dramas 
of Mrs. Hanuah More, or in the semi-religious writings of the 
arch-hypocritical age of Racine and Corneille. This may in 
some measure account for the sudden suppression of this class 
of dramas beneath tbe withering satire of Aristophanes, whose 
keen apfMreheusioa detected and exposed the sophistry of the 
author, and the involuntary acquiescence of the auditory. 

In Athens^ philosophy, and tbe ridicule which is so often 
admitted as its exponent, bad been gradually undermining the 
ancient fkitli of the multitude. The heroic had become more 
and more merged in tbe practical ； and that most severe anta- 
gonist to literary dignity and independence, her democratic 
constitution had stamped . its chilling impress upon this class of 
composition. The satire with which Aristophanes pursued the 
productions of Euripides, (so intimately connected with the 
mythological creed of Greece,) naturally tended to identify both 
the subjecU and the treatment of that author with the ridi- 
culous ； whence, by an easy transitiou, it arrived, that the au- 
dience resorted to each new representation of the severe kind, 
no less with a waning faith than with the hope of findiug food 
for tbeir mirth and sense of the ridiculous, with a weakened rever- 
ence for the subject, and a declioing respect for the poet. How- 
ever remotely separated the drama may be, in its antiquity and 

• In the chronologies from which the data of Greek dramatic history are 
principally derived, we find the production of a play constantly described 
by tome form of the word d9iaatcm 9 to teach. 
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its present condition, there is still this commoD principle in oper- 
ation, beneath which, as one of the causes of its decay, it must 
succumb. When low and mean vulgarisms, clothed in tbe 
rhythm and simulated language <>f tbe most elevated dramatic 
composition, had been familiarized to the ear of au audience ； 一 
when situations of deep interest had been associated with ridi- 
culous forms and grotesque gesticulations ；— when the gait and 
aspect of those, to whom the most prominent characlers in the 
most honoured dramas were assigned, had become the food of 
an adroit mimic ； 一 the reverence of apprehension with which 
ibe play, no less than the actor, had been hitherto received, 
soon gave way before that egotistical feeling to which human 
nature is so prone, and to which exhibitions that tend to debase 
whatever overtops the commonalty, are so welcome. It would 
occupy too much space to adduce instances of this consequence: 
we need do no more than point to the popular literature of our 
day, whether of the stage or the cabinet, in order to supply our 
readers with a sufficiency of illustration. 

When the Committee of the House of Commons instituted, in 
1882 9 so wide and searching an inquiry into the state of the 
drama, ibe iufluence of this vilification of all that had so long 
existed as the basis of its elevation, seems to have wholly es- 
caped their attention. It is a comiuonly received fallacy, that 
nothing which is really good need fear the test of ridicule ； that 
a successful parody, ur caricature, is therefore a clear proof of 
merit in the matter submitted to the unpleasant test. What- 
ever may be tbe case with respect to otber classes of writings 
or pictorial productions, (which are, for this argument, upon a 
wholly different footing,) it is without question that saccessial 

Jarodies of dramatic subjects, upon which the mind has been 
ecustomed to dwell with reverence and respect, if they do not 
wholly alienate the feeliugs from them, may so obtrusively recur 
to the mind, as to destroy that unqualified pleasure with which 
they were formerly witnessed. Now, as ha$ already been said, 
this has been done ； whether it has been done in self-defence, 
by any class of actors or authors to whom the pure fountains of 
the drama were sealed by an enormous and injurious system of 
monopoly, or out of the mere exuberance of a wanton fancy, 
matters not These modern Aristophanes^ with nothing of his 
genius but its temerity, and none of his palliations, have rushed 
" per vetitum el nefas " upon the desecration of those siilnects 
which so many ages have commended to our reverence. This, 
then, we pronounce to be another source of that decline in the 
Drama. How shameful ~ how unworthy of an age, in which 
(over the dead body of the drama, as it were) the wildest la- 
ment has been raised, to find those great elements of the dra- 
inatic art, tbe convulsing passions of the human heart, converted 
into a source of ribald mockery ！ 一 the profound dulness of which 
is relieved only by the boundless buffoonery of some wanton 
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mime. It is, we repeat, strange, that when " late hours," 
" change of habits in the upper classes," " the size of the the- 
atres," " the high prices of admission/' " the spread of religious 
feeling," and a multitude of other reasons were alleged, in order 
to account for the undeniable decline of ibe higher branches of 
dramatic art, so important a point of attraction as this should 
have been overlooked. 

It might be shown that in all European nations a correspond- 
iog crisis has arrived. There is no stirring vitality in the 
creative genius of the stage in any of them, at the present 
day; (we speak, of course, of the purely tragic and comic classes 
in their old and received form.) A severe blow also was in- 
flicted upon the influence of the old drama by the introduction 
and prevalence of those plays in which metrical structure was 
abandoned, and prosaic diction, the " pedestria verba" of Horace, 
often of the most unelevated form, adopted ; examples of which, 
in our own literature, may be found in the Gamester, and other 
plays of that date and class. But the examination into the 
causes of this stagnation are here designedly limited to our own 
theatre. We know no better method of proving that the older 
drama, in its tragic and comic forms, has of late years under- 
gone a serious change in the public estimation, than to point 
to the two great patent houses 一 one of which is now wholly 
closed, and the othfer opened for entertainments entirely adverse 
to the interests of the regular drama, as it is commonly termed. 
But, having attempted to establish two hypotheses by which to 
account for this result ； having endeavoured to show that the 
creative faculty is exhausted, or at least dormant, and the 
reverence for the old drama has been sapped by the repeated 
operations of caricature ； we will proceed to add to these 
a few of the alleged causes of the decline of the drama, 
as we find them in the evidence to which we have before 
alluded. 

In 1832, the House of Commons, in compliance with a 
petition laid before them, by certain parties interested in the 
prosperity of the patent houses, if not in the existence of tbe 
drama itself, appointed a committee to receive and report the 
evidence upon the state of the " laws affecting dramatic 
literature," and subsequently of theatrical grierances in general. 
It will be observed that twelve years back tbe disease, which 
now Seems to have proved fatal, was tbe subject of serious 
complaint. That the proprietors of the " great theatres w had 
become fully aware of tbe ravages of the disorder, which nothing 
Bhoit of the legislative aid appeared to them able to arrest. In 
reviewing this mass of evidence, the mind is struck by the 
indistinct notions which prevail upon every point of the sub- 
ject Is a question put respecting the patent or licence under 
which the large houses are opened, no two witnesses agree in 
their interpretation, or as to the operation of it. Does a question 
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arise as to what is to be considered the regular drama, the 
compTehensiTe answer of an old and experienced stage-manager 
is " tragedy and comedy and every thing on the stage;, 一 i. e. of 
the great theatres. Another witness, a gentleman of the highest 
authority in dramatic literature, defines the " legitimate (or 
regular) drama to be any drama which has good dialogue, good 
characters, and good morals," not necessarily in five acts. 
Again, is it asked, whether the " regular drama" (apart from 
the interests of those in whose hands Uie patent right to perform it 
was secured) should be allowed to be performed at minor theatres, 
the reader has to wade through a confused mass of assertions, 
contradictions, and retractations, of the most tiresome character 
in the evidence of the same witness. Interest, vanity, and jea- 
lousy, start up on every side and this happens in instances where 
we are compelled to observe their existence with feelings of 
deep regret. Look at the following answer of one, to whose 
family the public have accorded the highest honours which 
their talents demanded, and whose labours were nobly recom- 
pensed : " I say, impose restriction to such entertainments as 
these persons (at the minor theatres) were originally allowed to 
give, and then I should not be afraid of any number of theatres" 
And again, " when I was a boy, they used at Sadler's Wells, 
Astley's, and at Hughes's, (now the Surrey,) to give a certain 
entertainment, which they designated c Burlettas^ These 
entertainments were written in a sort of doggerel verse, and 
were accompanied by a piano-forte, the person playing in the 
orchestra." Even the miserable privilege of performing Burletta 
was long since invaded by the patentees. In answer to the 
question, " Do you consider Burletta to be the regular drama ? n 
a witness of grave authority and experience answers, " Yes ~ 
because Tom Thumb was played at the regular theatres, and is 
printed and called a Burletta" Now we do not hesitate (omitting 
all consideration of the feeling which suggested these answers) 
to pronounce it an insult to the stage and its professors. The 
change of feeling or taste in the public, which made it worth a 
manager's while to cast off the trammels of submission to which 
oppressive restrictions bad consigned bim, and incur the risk of 
a prosecution, was indicative of the increasing desire of enjoy- 
ing purer dramatic exhibitions than acts of parliament and royal 
licences gave access to, in those remote localities to which diis 
witness alludes. They were the growing homage to the drama 



houses had erected a costly barrier. But we will not be tempted 
into a censure of one so admired and esteemed ； a censure 
rendered wholly unnecessary now, by the extension of that 
liberty against which be contended. At this moment, the 
drama, for the sole advantage of exhibiting which the " great 




• Minutes of Evidence, 222 ； 735. 
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houses" pleaded before the House of Commons; chased from 
tbenr boards^ has found, on tfaose of Sadler^ Wells Hud the 
Surrey Theatres, at once a refage and a welcome. The doors 
of Covent Garden are barred against Skakespeare and Sheridan ； 
and a modification of that adverse power (the Italian Opera) so 
fearfully recognised by the different witnesses belonging to the 
" great houses, has claimed Drary Lane for its own. 

In accounting for the admitted decline of the drama, the 
favourite hypothesis of the patentee party is the number and 
inTading audacity of minor theatres : that of the more inde- 
pendent section of tbe witnesses is the increased size of the 
two patent theatres. Mr. J. P. Collier, the highest authority 
in dramatic antiquarian research, advances the strongest argu- 
ment in proof of the disadvantages of their magnitude*. That 
tbe managers of both Drury I^me and Covent Garden were 
betrayed by this magnitude is perfectly obvious, from the increas- 
ing effortfi at expensive decorations and appointments which 
tbey have been driven to make; wholly forgetting that the aid 
of dress and equipment, including " accurate heraldic emblem 
zonment^ of complicated machinery, and numerical force, is in 
itself bat accessory. A spectator no more strongly believes 
thai be is on Boswortfa field or the Plains of Philippi, from 
beholding fifty men skirmishing upon the boards of a theatre, than 
he did Wbra there appeared but ten. If the power of the 
aathor and actor failed to arouse his inward perceptions into 
that sympathy demanded by the poet, no resources of ma- 
chinery or superDumeraries can be expected to effect it. At 
the satne time, the nice shades of vocal expression, the passing 
changes of countenance, tbe minute play of gesture, upon which 
tbe perfection of acting depend, must all be sacrificed to the 
magnitude of the area. Even the most staunch advocates of 
the existing houses admitted this result. Mr. C. Kemble, in 
one of his an8W6rs 9 felt the difficulty, and replied to a ques> 
tion upon this point, as respected the audience, by stating, thai 
44 an equal number of persons can bear well, I should conceive, 
in Covent Oardeh as in the Haymarket." Perhaps so ； but if 
the piece «faou)d draw a greater number tJban a Hajrmarket au- 
dience, what is the value of this answer as regards that excess ？ 
Few of the witnesses, unconnected with theatres, were found to 
deny that the vast^ize of the hottaes materially impeded a satis- 
faotovy iepTdsentation of the regular drama. It will be remem- 
bered that one objection, frequently urged against the acting 
of the elder Kdan, was. the (alleged) indifference with which he 
went through the levci scenes in his part. Now, no one who 
had' watched him elaseiy 9 could justly have urged this objection. 

• M In Shakespeare's time the largest theatre was 55 feet square in the inte- 
rior ； speaking from memory, I should think that the badL of the stage from 
the farthest auditor was 55 feet" 一 Mim of Evid. 286. 
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Himself the creature of passion, Keau knew its bidden work- 
ings, and was folly aware that mute gesture, or whispered 
mutterings, (wholly inappreciable at the extremities of a large 
area,) are as certain indications of the under current of feeling, 
as the most noisy declamation and wildest gesticulation. " It 
is much more easy," says Sir Walter Scott, in his admirable 
article, " Drama," in the Encyclopaedia Britaonica, " to pre- 
serve a tone of high and dignified declamation^ than to follow 
out the whirlwind and tempest of passion, in which it is de* 
manded of the performer to be energetic without bombast, and 
natural without vulgarity . n Another point, arising out of the 
magnitude of the bonses 9 does not appear to have been suffi- 
ciently enforced upon the attention of the witnesses ； as to tbe 
reluctance, namely, to incur the expense attendant upon pro* 
docing a new play, which must have pressed strongly and very 
natarally upon the minds of managers* An author would rea* 
sonably expect (and the public would join in his expectation) 
that his drama should be produced with all those attendant ad^ 
vantages which established dramas had lavished upon them. 
However secure a dramatist might feel as to the intrinsic merits 
of his composition, he could not escape the conviction, that the 
public mind had been progressively tutored into a belief that 
display is an important element in dramatic representation. 
The moment, however, the influence of dramatic exhibitions is 
drawn from the moral to the mechanical, the fate of the drama, 
involving both dramatist and actor, is sealed ； the functions of 
intellect begin to succumb to the inventions of the mechanisi 
and property man. As a direct consequence of this, we find it 
stated, not without some bitterness, by a highly successful living 
dramatist, that " the public has ceased to look upon plays as 
part of the literature of the countiy." " 

In the plenitude of that power which the licences of the 
royal patent theatres were assumed to confer, there was nothing 
too great or too trivial for their notice. Competition with Sad- 
ler's Wells in Aquatic display ； with Astley^s in Equestrian ； nay, 
with the migratory managers of Smithfield, in Zoological, was 
greedily entered upon. For each of which successive degrada- 
tions of the boards of tbe " great bouses" the unhappy public was 
made answerable; with what justice, we leave to be decided by 
a reference to the present deplorable results. These exhibitions 
were not due to any public demand for them, but to the cup" 
dity of the- managers of these protected asylums of dramatic 
genius, wbo saw that they were productive in other places. 
With this principle of action, we, and others with us, would 
have had no right to quarrel, if a fair field of action had been 
allowed to those humbler establishments iVom which tbe lords 
paramount of the drama never hesitated to borrow any suc- 
cessful ideas. 

While, however, this suicidal system of management was on 
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its growth, there was springing up around it a new style of 
dramatic amusement, which, relying upon a minute complete- 
ness in its details, and guided by a refined taste, stole into the 
affections of the public ； we allude to the " Pieces of Society," 
produced under Uie superiotendence of Madame Vestris, at the 
Olympic Theatre. There all that was aimed at was well 
attained : actors who had found themselves unequal to the labour 
of sustaining characters on the spacious boards of the patent 
theatres, and whose career had appeared to be closed, came 
fresh before admiring audiences who had despaired of again 
enjoying their talents. The pieces produced were, it is true, 
ephemeral, and contributed nothing to the elevation of or restor* 
ation of the drama ； but they were amusing, and the actors 
were both visible and audible by the whole audience. With 
respect to these pieces it may be observed, that they have 
made comedy (in its old form) a much more difficult matter of 
attainment, by fixing the interest of the plot not upon the cha- 
racters as the representatives of classes, but by drawing atten- 
tion to the peculiarities of the actor. Much amusement was 
thus at the moment attained, but a step further towards the 
displacement of the drama was the proximate result. But all 
these causes, even if united in operation, have been surpassed 
in their effects by the new direction given to public sentiment 
by our modern novel-writers, among whom Sir Walter Scott 
stands preeminent. Before his prolific and captivating genius, 
the grave and prudential restrictions upon novel-reading rapidly 
vanished : thus a new source of domestic pleasure and excite- 
ment was opened. Passions were stirred, sympathies kindled, 
scenes and actions vivified within the quiet chamber, where 
none of the interruptions of a theatre occurred to mar their 
influence. Add to tbis, that new and deeply interesting sources 
of interest, in the untrodden paths of our country's history, 
were opened by the wand of the Northern Magician, who sup- 
plied to these dramas the scenery and images of tbe dramatis 
personsB, no less than the dialogue. Under tbis witchery, as 
the majority of mankind can rarely entertain tw o ideas at the 
same time, the drama of necessity gave way. 

This abandonment to one object, so strong a feature in the 
public mind, has more recently developed itself in another ab- 
sorbing form 一 the cultivation of music, and addiction to tbe 
lyric drama, or opera. That this kind of theatrical entertain- 
ment should be widely popular, need surprise no one who 
reflects upon the superficial character of musical impressions, 
and of those most open to them. We derogate nothing from 
the art, or position of those employed in its exhibition, in 
asserting that tbe effects of operatic or lyrical dramas fall im- 
measurably shoTt of that dignity which all ages have concurred 
in assigning to tragedy. Were the powers of language em- 
ployed in both classes equal, were the talents of the performers 
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capable of parallel, there would still exist a source of disability 
under which " the opera ^ must always labour, arising from 
the very nalare of musical treatment. We need only point to 
the constant and annatural interruptions to the working of the 
scene, occasioned by those merely mechanical displays of vocal 
power known either as bravura, cavatina, aria, or by whatever 
other name the composer has distinguished these commonly 
the most popular portions of bis work, which are the most 
hostile to and subversive of the rationale of the drama as a 
picture of life. Had ridicule been indeed the lest of truth, 
these excrescences must long since have disappeared from the 
stage. But in fact, it is in them, and not in the dramatic basis 
of the work, that the superficial lover of music finds the reasons 
for his support of the opera. 

A great deal of useless speculation was once indulged in by 
the learned, to prove the Italian lyrical drama to be the legiti- 
mate descendant of the ancient tragedy. Whether they suc- 
ceeded to their own satisfaction or not, at the time of their 
inyestigatioiiSy we may safely say that the child now retains no 
traces of its parentage. It may suffice to observe upon this point, 
that in the Greek drama the music was wholly subservient to 
the words, perhaps only auxiliary to the recitation of the actor; 
whereas in the modern opera, both sense and sound in the 
diction aTe cast at the feet of the composer. The most obvious 
of sentiments, in the most common forms of expression, are 
deemed, and admitted by the public, to be sufficient for the 
purposes of the lyrical drama. Adepts in that school of poetry 
which Valentine, in Congreve's " Love for Love," recommends 
to the attention of his valet, the authors of operatic dramas 

Educe, year after year, the same dull thoughts, enve- 
in th^ same " fatal facility of octo-syllabic rhyme," 
- ..ing that to occupy the outward chamber of the ear is the 
ultimate object of the composer. The highest praise to which 
the modern lyrical dramatist can aspire, is of so conventional a 
kind v tbat it is difficult to ascertain how much is due *to his 
genius, and how much to the ignorance of his audience. It 
may be left to the judgment of the reader to decide upon the 
justice of our assertion, and it may assist him in forming tbat 
judgment, to point to the operas which have been added to the 
repertoires of the European theatres during the last ten years. 
In them, if he find interesting incidents, he will find no 
commensurate ingenuity in the couduct of the plot. If he find 
the genus of thoughts, he will fiud them crippled in expression. 
Under such circumstances the wonder is, not that some emi- 
nent vocal actors have made strong impressions upon their 
audiences, but thai they have made any. The lyric drama, 
however enriched by the contributions of Metastasio, has re- 
ceived little at the bands of our poets. Since Sheridan, no 
name of eminence as a dramatic writer has appeared in its 
vol. i. —— n. s. G G 
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service. It is but fair to presume that, had the real opera (for 
such is not the " Duenna 力 contained in its essence the charac- 
teristics of the genuine drama, the high priests of natnre and 
passion who have adorned our poetic annals would have conse* 
orated to it some tributes of their genius. Bui we look in vain 
among the authors of libretti for the names of Scott, Campbell, 
Byron, Bui wer, Hogg y or Coleridge. Had the 44 lyric drama" po6- 
Aessed the power of appealing to the sympathy of these, 一 had, 
in short, there existed in her any tndt of nature, unalloyed by the 
merely artificial, what would not the romantic, or impassioned, or 
pastoral, or reflective minds of such poets hate effected for her 
cause ？ We conceive that it is not necessary that in these pages 
we should defend oureelves from the imputation of hostility to- 
wards music or its professors. It is only when we find*tbe voice of 
Nature quelled, and utterance apparently wholly forbidden to her, 
in those seats where she has so long sat enthroned, and when wb 
behold the public rushing into a state of oblivion of all that has 
been done by the drama, and extinguishiDg for ever that 
honourable ambition which has until lately animated the genius 
of a Enowles and a Bulwer it is only when forced thus into 
an examination of the respective merits of the two classes of 
theatrical exhibition, that we feel compelled to utter any di»- 
qualifying censure upon an art which we so deeply venerate. 
But the cestus is put on 一 the chaim is complete 一 and before 
the Venus of the drama, both the Juno and the Pallas nrasl 
veil their brows. It is in vain to look, unless with the eje of 
hope rather than of prophecy, for the restoration of the majestic 
drama. When the eye and the ear, in their outward uses, shall 
have been indulged to satiety ； when from the individual actor, 
the few who yet remain bound to the allegiance of the olden 
drama shall hare learned to project their attention upon the 
entire ftcene; when some new fountain of reverence for the 
severe and solemn shall have been broken up ； when some all* 
compelling genins, (like that of the elder Kean,) bursting 
through the impedimeats of position, form, voice, and manner, 
shall blaze forth across the dark void of the stage; when, 
roused by his successful energy, the slumbering spirit of dra- 
matic poetry shall once more awaken ； when Nature and her 
language shall be summoned by the poet to displace the sociali- 
ties or conventionalities of modern comedy ； and, abore all, 
when the author or poet shall dare to assert his belief that the 
elements of the drama may be as readily obtained by an ana- 
lysis of the hearts of his fellow countrymen, as by the traiw- 
ference of the most vivid portraitures of foreign manners and 
sentiments ； when the elegant flippancy of the French school, 
and the morbid pathos of the German, capitivating the auditor, 
at first, by a fascinating brilliancy or insidious tenderness, 
shall have given place to sentiments which have their soutco in 
the distinctive feelings of our country, as we find them formed 
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by education, or elicited by accident ； when, moreover, a na- 
tional theatre shall be found, upon the boards of which the 
actor need not rant, or mouth, in order to communicate to his 
hearers the whisperings of a disturbed conscience, or the con- 
fession of the most tender sentiments ； then the drama, in its 
time-honoured sense, may resume her sway upon tbe thrones 
whence so many combined foes hare— may we hope for a time 
only ？ ― expelled her. In the mean time, her advocates and 
supporters must not slumber ； they must be up and doing. Of 
late years, too much has been left to be done by a few; we had 
almost written, by one. In the highest walk of art there must 
be variety, and novehy, and originalitj. Upon the actors lies 
the burden of the day ； they are in the forlorn hope. Let them 
show that talent needs litUe aid from the mechanist and tailor ； 
that the human voice, and eye, and form, are the exponents of 
hnman passion ； let them study abroad as well as at home ； in 
the street as well as in their closet ； and iu tones and gestures 
dare to be tfaemselres. So came Garrick and Kean, and with 
them a " glorious summer ,, for the Tragic Drama, at whose 
feet may again be flnng those bright (aye, and yet brighter) 
coronals, which Fashion now heaps upan her usurping sisters, 
Music and Dancing. 



REVIEWS. 

The Monster Telescope erected by the Earl op Rosss. Sheild 
and Son, Parsonstown. 

Thb object of this volume is to place before the public such 
an account of tbe telescope, which has been constructed by the 
£arl of Rosse, as will make the manufacture of the specula, 
and the mechanism of the instrument, fully understood. Illus- 
trations are given which materially assist tbe text. We learn 
tb^t " having satisfied himself by experiments with lenses, that 
the refracliug telescope could not be much improved, Lord 
Rosse turned his attention to reflectors ； and as the first object 
of experimenters had always been to increase the magnifying 
power and light by the construction of as large a mirror as 
possible, so was it to tJhis point thai his Lordship's attention 
was also directed. 

" Previous to his experiments, there had not been any instru- 
ment constructed, with the exception of Sir W, HerschelFs, 
which had given an opportunity of sufficiently well enjoying 
the advantage of the reflecting telescope ； and even of this it 
has been lately stated a , that it possessed but little, if any, prac- 
tical superioritj over others of smaller size. 

• Vide Dr. Robinson's speech at the Cork meeting of the Briti^i Assq. 
datbn, 1643. 

G G 2 
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" Since Newton manufactured bis specula until the present 
day, there have been several opinions, both as to the metals to 
be employed in their construction, and the quantities in which 
they should be mixed 一 some have recommended various pro- 
portions of tin and copper ； some luive added arsenic ； some 
silver ； some antimony ； and others the three together ― the 
general aim of all tbe operators being to increase the whiteness, 
and to diminish the porosity and brittleness of the compound : 
for the last named property has destroyed a much greater num- 
ber of specula than it has allowed to be completed— it is the 
* asses 9 bridge,' over which few have been fortunate enough to 
travel. The compound metal is exceedingly brittle ； and re- 
quires the most cautious and well regulated cooling, after 
having been cast, to insure its ultimate success ； the very 
operation of grinding 一 by the heat tbe friction produces— 
having often destroyed the labour of many weeks. The grind- 
ing of specula used to be performed by the hand, no machinery 
having been deemed sufficiently exact ； the tool, on which they 
were shaped, being turned to the required form, and covered 
with coarse emery and water, they were ground on it to the 
necessary figure, and afterwards polished by means of putty or 
oxide of tin, spread on pitch, as a covering to the same tool in 
the place of the emery. To grind a speculum of six or eight 
inches in diameter, was a work of no ordinary labour ； and 
such an one used to be considered of great size. Mr. Ramage*s 
reflecting telescope— the mirror of which is fifteen inches in di- 
ameter, with a focal distance of twenty-five feet, was, till lately, 
the largest in use. Sir J. HerschelFs, which stands in the 
place ef his father's large one, has a speculum eighteen inches 
in diameter, and a focal distance of twenty-five feet With the 
difficulties of the undertaking, and the small success of his pre- 
decessors, Lord Rosse was fully acquainted, but he set about 
the woA with a zeal that was a presage of his triumph. 

" After many trials, as to what combination of metals was 
most useful for specula, both as regarded whiteness, porosity, 
and hardness. Lord Rosse found that copper andtiD 9 united 
very nearly in their atomic proportions, viz: 一 copper 126.4 
parts, to tin 58.9 parts, was the best. This compound, which 
is of admirable lustre and hardness, and has a specific gravity 
of 8.8, be has used with both the small and large specula, and 
he finds it to preserve its lustre with more splendour, and to be 
more free from pores than any other with which he is ac- 
quainted. Having ascertained tbe proportion to be used, he 
set about the casting of the speculum. The difficulties attend- 
ing this process were such, that instead of having the reflector, 
which was to be three feet in diameter, in one piece, he tried 
the expedient of casting it in sixteen separate portions. When 
cast, the pieces were fixed on a bed composed of zinc and cop- 
per 一 a species of brass, mixed in the proportion, copper 2.75, 
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zinc 1 一 which expanded in the same degree by beat as the 
pieces of the speculum themselves ； they were then ground, as 
one body, to a true surface, and, when polished, were found to 
answer remarkably well. The particulars in the manufacture 
of this compound speculum requiring attention, are, First ~ The 
method employed to find the quantity of zinc and copper which 
would, when mixed, expand in the same degree as the speculum 
itself. Secondly 一 The form into which the brass was made. 
Thirdly ― The manner in which the speculum was joined to the 
bed. Fourthly ~ The method in which the pieces were cast. 
Aud Fifthly— The grinding and polishing. 

" In order to find the proportion of the zinc and copper, a bar 
of the speculum metal, fifteen inches long, and one and a quar- 
ter thick, was joined accurately to a bar of the brass of the same 
length, but only three-quarters of an inch thick ； they were then 
placed in a vessel of water, whose temperature was lowered to 32 
degrees F., and a fine hair line drawn evenly and continuously 
across both ； the temperature of the water was then raised to 
212 degrees, and during the expansion, the line was examined 
with a microscope ； when it remained perfectly straight across 
both speculum metal and brass, it was evident that they had 
equally expanded, and that the desired compound bad been at- 
tained. There was much difficulty experienced in the melting 
of the brass, as the %inc being volatile, it was in less quantity 
after tliis operation than before it, and the loss it sustained was 
not always the same. After many endeavours to remedy this 
defect, it was found that a certain result was obtained, by 
spreading over the metal a layer of powdered charcoal, two 
inches in thickness ； the loss sustained was always, in this case, 
constant, and amounted to of ^ e zinc employed. 

" The bed was cast in eight pieces. The depth of the bed 
was five inches and a half, and it weighed four hundred and 
fifty pounds. The eight portions were soldered together along 
the sides, and iron bolts used to secure the joinings more per- 
fectly. However, it was found, when the speculum was fast- 
ened on, that the joints had given in different places, as was 
evident by the effects produced in using the telescope. The 
speculum was therefore taken off, and the following device, 
technically termed "burning," was had recourse to. The 
entire brass work was embedded in sand, and covered to the 
depth of three inches. Down to the centre was bored a hole, 
one inch and a half in diameter ； and into this, from a height 
of ten inches, was poured a stream of melted brass, similar in 
composition to that of which the bed was composed, till forty- 
five pounds had overflowed the surface of the sand. This oper- 
ation was repeated in thirty-four different places on the com- 
bined edges of the portions of the brass bed. The constant 
heat kept up by the stream on. these parts, fused the metal, 
which contracted on cooling, and united them perfectly in these 
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Rituatioii8. The other surface of the bed was attempted to be 
managed in the same way, but the process failed here ； some 
of the brass was therefore chiseled out of the necessary points, 
and more melted in, which contracted when cool, and fully an- 
swered the desired end. 

" When it was found that the joinings were now secure, the 
speculam metal and bed were again soldered together ； this, 
however, was do easy matter, and gave rise at firet to much 
annoyance and loss of time. It was attempted to solder them 
by tinning the brass bed, and placing the speculum on this with 
resin interposed, then raising the temperature, and using slight 
pressure when the tin and resin were fused. However, the 
latter becoming decomposed during the elevation of the tem- 
perature, effectually prevented any union taking place. 一 Sal 
ammoniac was tried with no better success. The process was 
therefore modified, and the junction of the metals was accom- 
plished in the following manner. 

" The pieces of the speculum metal being ground by the hand 
to fit the brass bed, they were scraped on one side with hard sted 
chisels, no spot being left untouched, and made perfectly diy— 
the brass was also scraped and tinned, and all the resin washed 
off with iurpeutine, and afterwards with soap and water. The 
speculum was then laid on the brass, and both were placed in 
an oven with an iron bottom, and supported ou bricks. Wheo 
the tin was fused, which was effected in eight hours, by a 
gradually raised temperature, melted resiu and tin were pouied 
in between the plates, and they were mov«d gently backwards 
and forwards. The fire was withdrawn when the tin com- 
menced acting on the speculum, and the pieces being settled 
into the places where they were to remain, -jVth of an iach 
apart, all was allowed to cool gradually, and in five days it was 
ready to be ground. 

" The casting of a specnhiin 9 and its preservation from breik- 
ing when cooling, has always been found a matter of the 
greatest difficulty. The compound is bo exceedingly brittle 
Uiat any sudden change of temperature is likely to destroy it; 
and it requires to be so free from pores, that unless great care is 
taken to give exit to all the air contained in the melted metal 
before setting, it is rendered useless. In casting the pieces of 
the compound speculum, Lord Rosse first tried lite plan reoom- 
mended by Mr. Edwards, making the mould in sand, but the 
speculum was almost always full of flaws, aud generallj flew in 
pieces when setting ； on atiempting to put the puts together 
again, it was found that they no longer fitted in their places* 
It was evident, from this circumstance, that they mast have un- 
dergone some great strain ； and it was judged that this had 
been produced by the unequal cooling of the different portions 
一 the edges becoming solid first, left the centre fluid, and this 
being, when about to set, unable to contract, was strained when 
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no louger ductile. The failures in this way were 90 frequeo" 
that another plan was tried, which was this : ~ A number of 
equidistant plates of iron were placed in a crucible with the 
fluid speculum metal, auder the idea that it would be divided, 
when solid, into an equal number of specula. But this plan 
bad no success at all ； the plates were always full of flaws. 

"The next attempt was much more encouraging; a block of 
the speculum metal was cut into plates by a circular sawiqg ma> 
chine, the blades of which were of soft iron, kept constantly 
wetted with emery and water. This process gave pieces that 
were entirely free from flaws; however, the texture was not 
perfectly uniform throughout^ for near the circumference, the 
arrangement of the particles was oot just the same as in the 
other parts, so that it was feared that a good speculum would 
Bot be formed. It has, however, never been sufficiently well 
tried ； another method having been discovered before this was 
fairly tested. This process, which has deservedly stamped Lord 
Rosse's name with celebrity, and reduced the casting of specula 
to a certainty, is perhaps, liie most deserving of praise of all 
his lordship's works. The simplicity of the contrivance, pro- 
bably at first sight, makes it appear a result of no great won- 
der: but, like the plan pursued by Columbus to m # ake th« 
egg stand, it is only easj when known. It has been stated, 
that the ciiief condition8 9 so hard to be aUained io the manufac- 
Inise of specula ； are, First ~ Certainty of not breaking in cool- 
ing; aad 9 Secondly 一 a freedom from pores, if it has been so 
fbrtEnaie as to escape the first Now, we saw that the mould 
of sand did not fulfil tJhe first intention, from the unequal con- 
traction the metal suffered when cooling ； on this accoupt a 
mould wsus made of cast iron, in the hope that its high con- 
ducting power would lower the temperalare of the bottom por- 
lions of the fluid metal first, and abstracting the heat much 
more quickly than it could escape from the surface, it would 
cool ibe metal gradoallj towards the top, and, in this manner, 
prevent any part of it being strained. In order to keep the 
under surface of the mould at a low temperature, a jet of cold 
water was made to play on it while the speculum metal was 
cooling; but, unfortunately, the cold water almost always 
jcmcked the mould, and, of course, the casting was destroyed 
fdien .this occurred before solidity had taken place. This plan 
was， therefore, also, unsuccessful. It was then attempted to 
procure a perfect casting, by making a mould having the sidea 
of sand and the bottom of iron, and using no jet of cold water. 
This was 00 far successful, that it answered the purpose for 
which it was intended ； that is 9 cooling the metal gradually 
from the bottom, and preventing any flaws or breaking ； but the 
air, not having the porous sand beneath to give it exit, lodged 
between the mould and the iron bottom, and formed large boles 
vrbich rendered it useless. Now the great object to be attained 
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was, to find some way of allowing the air to escape, but still to 
retain the iron bottom. In effecting this consists the great im- 
provement in casting specula, without which, the magnificent 
instruments Lord Rosse now possesses would never have 
been in existence. 

" Instead of the bottom of the mould being mf solid cast iron, 
it was made by binding together tightly layers of hoop iron, 
and turning the required shape on them edgewise. Tbis mould 
fulfilled all the requisite intentions. The iron shape conducted 
the heat away through the bottom, and cooled* the metal to- 
wards the top in infinitely small layers, while the interstices, 
though close euough to prevent the metal escaping, were suf- 
ficiently open to allow the air to penetrate. The next casting 
was perfect, and in all succeeding trials the results have con- 
tinued to be successful. The shape requires to be perfectly 
dry before being used, and is healed to 212 degrees F. without 
impairing its cooling power. It must be of sufficient thickness 
to conduct rapidly ； never being thinner than the speculum to 
be cast* The metal entered the mould by the side, as rapidly 
as possible ； and, before being cast, was heated until, when 
stirred with a wooden pole, the carbon reduced the oxide on 
the top, and produced a clear and brilliant surface. Immedi- 
ately on becoming solid, it was removed to an annealing oven 9 
and cooled slowly. A plate nine inches in diameter requires 
three or four days to anneal. We will here notice a circum- 
stance worthy the attention of those who may be in future en- 
gaged in a similar attempt to his lordship's. In melting the 
metal it was found that, when fluid, it oozed through the bottom 
of the cast iron crucible employed to contain it. The imper- 
fect part was cut out, and Uie hole stopped by a wrought iron 
screw. This, however, was ineffectual, as other parts of the 
bottom were alike defective ； and it having been discovered 
that the porosity of the crucible resulted from the fact of its 
being cast with the face downwards, which caused the small 
bubbles of air to lodge in the then highest part, Lord Rosse bad 
some cast in a contrary direction in his own laboratory, and 
obtained vessels perfectly secure and staunch. 

In the melting of the metal, turf fires were found sufficiently 
good, without being strong enough to endanger the crucibles, 
and they were more steady than those produced by coke. The 
process by which the plates were soldered to the brass bed has 
already been described ； and to complete the history of the 
compound speculum, we have now to notice the grinding and 
polishing. Before this, however, we may remark that the 
porous iron bed above described, gave, in so many trials, such 
perfect results, that a speculum three feet in diameter \?as 
cast in one piece, and went through all the steps of casting, 
cooling, &c.， with success. There was no difference in tins 
manipulatioi) of this and the compound speculum, except, of 
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course, that it did not require any brass bed to he soldered to ； 
it was cast in an open mould, and was allowed time in propor- 
tion to its size to anneal. It is this three foot speculum that is 
at present in the telescope erected in his lordship's lawn. It was 
not, however, chosen for this situation on account of its superi- 
ority over the compound speculum, as there could be scarcely any 
difference found to exist between them : there is, however, a 
slight diffiraction of light, caused by the edges of the pieces of 
the latter, but it does not interfere to such a degree with its 
performance as to be takeu into account. The processes of 
grinding and polishing were precisely similar in the case of 
each, and the machinery was the same. We premise that the 
moving power employed was a steam engine of three horse 
power, which was also made use of for many of the other pro- 
cesses connected with the manufacture: one horse power is suf- 
ficient for grinding. The several parts of the machinery are 
connected by bands of leather in place of toothed wheels, which 
would be more liable to accident. 

" Specula used, before the existence of these' we are de- 
scribing, to be polished with the hand, and were subject to the 
greatest uncertainty of result. The shape on which they were 
worked was placed on a support, so that the manipulator might 
move round it. The speculum was then ground down by rub- 
bing it backward and forward, and at the same time, getting a 
sort of circular motion from the movements of the operator 
round the support. The process was laborious, and not to be 
depended on. The velocity with which the band moved varied 
constantly 一 the temperature was never regulated, and the pres- 
sure on the several parts of the surface was not the same. 

" In order to get rid of these defects, and if possible to pro- 
dace a surer and better result, Lord Rosse invented his machine 
for grinding." 

In the Philosophical Transactions is to be found a description 
of the machine invented by Lord Rosse for grinding ana po- 
lishing the speculum. Our author furnishes us with a view 
and explanation of the machinery by which this great telescope 
is worked. We anticipate, together with the noble lord, most 
important results from {his instrument : the first great proof of 
its superiority has been found in the great quantity of light 
which has enabled him to see appearances in the moon which 
were before invisible : and though, as yet, but little has been 
attempted, we 】ook forward to the trials under favourable cir- 
cumstances of this important means of investigating some of the 
wonders which surround us. 
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Madeira Illustrated^ by Andrew Picken. With a descriptiam 
of the Island^and information for Invalids. Edited by 
Dr. James Macaulat. Day & Haghe, Gate Street, 
Lincoln's Inn fields. Second edition. 

Wb hail with pleasure the appearance of a second edition 
of a book so valuable both as a work of art, and as presenting 
pictures, with the pen and the pencil, of an island that creates so 
much interest as Madeira. Mr. Picken, who is， we believe, the 
son of the author of the " Dominie's Legacy^ &c.， and is him- 
self at the head of his profession as a lithographic artist, was 
compelled by his ill health to seek that last refuge of the con- 
sumptive, and took advantage of the opportunity to present the 
public with a series of views of the island, which are drawn 
and lithographed in the highest style to which these arts have 
as yet been brooghu Some of tbe designs, such as the " Town 
of Fuachal from the Bay," the " Sea Wolf* Den," and 
" O Raba9al，" present scenery of tbe most perfect kind, and as 
if nature were endeavouring to suit every taste, the views gnr 
4ually change from the stem mountain crag to the ealm and 
smiling landscape. Tbe letter-press is also most excelleDi. 
We cordially recommend ihi% work to all amateurs of magni- 
ficent scenery, sot ooly as the most picturesque and highlj 
finifihed we have for a long time seen, but as preseatiag a 
rich diversity of character to that of more known and gene- 
rally illustmted countries of modern Europe. 

Some of thg Ikbographs indeed are perfectly magoiftceot, 
and at onee prove Mr. Pickeo to be one of the firet drawers on 
stone of the present day, a talent shared, however, in an eminent 



gretled, however, that tbe insidious disease which drora the 
talented artist to tbe island of Madeira, and to which we owe 
the splendid series of drawings before us, has not been abated 
by the visit to a milder elime. We praise his work iherefore 
with a melancholy satisfaction, a satisfaction at tbe eminent 
artistic skill which choractrnzes them, and deep regret at tbe 
probable fate of a yoang, talented, and original artist, for Mr. 
Andrew Pickea is bo mere copyist, his work, hare tbe stamp 
of geniu6 upon tbem，aiid without genius theie is no true origin- 
ality. Evety loFer of art should purchase this admirabk 
work, and every proposed visitor to Madeira should make it 
his vade-mecum. 
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Coonibs's New Phrenological Chart. Revised by C. Donovan. 



This Chart presents us with a view of the classification of the 
organs, as acknowledged by the best instructed amongst phre- 
nologists. The developments are exhibited, and engravings 
of the skulls of the Caucasian, the Mongol, the Copt, the Ne- 
gro, and the Idiot, are given for comparison, whilst likenesses 
ornament the sheet of sereral of the most intellectual persons, so 
that the eye may distinguish those who exhibit the higher 
range of faculties. 



A Commentary on the Eton Latin Grammar. By Richard 
Haynes. Lloyd and Co. 

This is a sensible performance, it elucidates the principles upon 
which Grammar has been formed, and explains many of those 
points which the student complains of as difficulties. It, how- 
ever, m scarcely to be called a CommeDtary on the Eton Gimn- 
mar 9 but Means by which the acquirement of the Latin language 
may be facilitated. The largest portion of the work is devoted 
to the verb, after a very brief consideratioQ of the other parts of 
speech, the obsenrations on them not being particularly expla- 
natory of the book which tbey are supposed to comment upon. 
The few remarks on the genders of noun substantives, leave that 
mystery to the young mind much in the same state of darkness 
that existed before. Upon what principle the ancients founded 
their assignment of genders to inanimate objects remains a 
matter of investigation, and probably our author has thought 



has pointed out whh great clearness that much of the scholar's 
time is wasted in burtheoing his memory with useless repeti- 
tioD», and exemplifies it hi the unsecessaiy separation of the 
declensions' of adjecUves from those of substantives ； he shews 
the incorrectness of grammarians in speaking of three degrees 
of comparison. Orthography and Etymology are the sections 
he bas discussed, and we hope he will continue bis labours on 
Syntax and Ptosody. 



A Dictionary of Archaic and Provincial Words. By James 
Orchard Halliwell, Esq. John Russell Smidi. 

The first number of a Key to the Early English Language is 
here presented to us, and a valuable undertaking it is, for which 
we augur success, as much from its utility and from its filling 
up a blank which has long been perceptible in our literature, 
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as from the conviction that it is under the control of skilful 
hands. The provincialisms, quaint proverbs, and fantastic forms 
of speech which exist amongst us, require research for their 
explanation, and a knowledge of the many tongues from which 
our vernacular language is formed, and we are glad that a 
glossary will soon exist, to which the lovers of antiquarian 】ore 
may unhesitatingly refer. Of the variety of purposes to which 
a single letter may be turned, an example is given in the 6rst 
letter of the alphabet, which our author shews from various 
quotations, is used in nineteen different ways ； it has been em- 
ployed for be, for they, for all, for one, for ever, for yes, for 
and, for in, and for various obsolete expressions, of which we 
have different examples furnished us. 



The Ecclesiastical Antiquities of the Cymry. By the Rev. 
John Williams, M.A. W. J. Cleaver/ 

We have bad occasion to speak of this important addition to 
ecclesiastical literature as the work appeared in parte, and now 
that the author has concluded his labours, we have to express 
the wannest approbation of his zeal, research, and capability of 
conveying information. The ancient Church of Wales required 
its historian, and Mr. Williams has shewn that be was admir- 
ably adapted for the undertaking* He has not confined him- 
self to the simple enquiry into the introduction of early Christi- 
anity into the island, but has described to us obstacles the 
infant church had to contend with ； he has detailed to us the 
circumstances connected with the Bardo-druidical system, has 
explained its principles and its government. Acquainted with 
the language in which for so long has laid buried documents 
which alone could throw light upon the subject, he has 
compiled from authentic sources his statements as to the 
provinces of Britain. The introduction to the work describes 
the rise, progress, and condition of Bardism, and instructs us 
that the simple and general statements of Scripture furnish the 
foundation for conjectures as to the settlement of Britain 9 and 
that the best national traditions bear them out. For this he 
gives us extracts from the historical triads. The Bardo*druidic 
creed, the theological triads, the moral triads are given to us 
as illustrations of the singular purity of British Druidism, and 
as an introduction to the history of the progress of Christianity. 
This last subject forms the larger proportion of the work before 
us. To Bran, the father of Caradog, the Caractacus of the 
Romans, is ascribed the first teaching of Christianity in Wales, 
and a farm-house in Glamorganshire, called Trevran, is the 
spot pointed out by tradition as his residence, and our learned 
author dwells on the coincidences which authorize us to entertain 
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such an opinion ； the oldest church in Britain is not far from it. 
He traces the missionaries and saints who were spiritual instruct- 
ors; a chapter is devoted to the establishment of the church, 
and we have a series of admirable disquisitions upon the found- 
ation and endowment of churches, of dioceses and parishes, of 
monasteries, and upon all those subjects that are now so ge- 
nerally canvassed, and which have become so valuable since an 
inquiry into ecclesiastical antiquities is deemed an important 
duty amongst those who would see the Church of England com- 
mand the respect and devotion of those who are committed to 
her charge. Mr. Williams has executed the task which he 
undertook in such a manner, as to make us feel pleased that he 
should have been the gleaner in the rich field which others have 
carelessly passed over, regardless of the useful materials which 
when properly gathered together, form a rich store from which 
many may be fed. 



A Dissertation on the True Age of the World. By Professor 
Wallace. Smith, Elder, and Co. 

An inquiry into the exact age of the earth is a subject worthy 
the consideration of minds of the highest class, and demands 
intellect of no ordinary character. Geography, astronomy, geo- 
logy, give their different lights to the pursuit, but from the 
sacred Scripture must be sought the sources of truth. Great 
are the apparent discrepancies which are found in the present 
Hebrew text, and the Septuagint version of the Old Testament; 
Professor Wallace has devoted his attention to the elucida- 
tion of the difficulties which presented themselves. The first 
part of his work embraces a critical aoalysis of the six ages 
or subordinate periods into which chronologists have divided the 
time previous to the advent of our Saviour. 1. The antediluvian 
age. 2. The post-diluvian age. 3. The patriarchal age. 4. From 
the exode from Egypt to the foundation of the Temple of Solo- 
mon. 5. The monarchial age. 6. The hierarchial age. In 
the second part, having determined the epochs of the nativity of 
Christ, the Professor inquires into the records which exist from 
sacred and profane historians of the prophetic announcement, 
and this leads him over a wide field of inquiry, which embraces 
matter of the most interesting character. The multitude of dis- 
cordant dates which overcloud the subject, has not prevented him 
from shewing that a clear and united testimony may be deduced 
to the authenticity of the computation of the Septuagint. He 
draws his inferences that the Hebrew a'hd Samaritan texts have 
been interpolated to serve some particular end or design, but 
that the Septuagint bears with it evident marks of genuineness 
and authenticity. Professor Wallace has conducted this in- 
quiry with considerable research, and an anxious wish to ascer- 
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tain truth, and we shall look forward with anxiety to the pub- 
lication of the astronomical calculations be has commeuced, and 
wbJth promise to be of such importance in the seUlemeDt of 
the disputed questions. 



Shepperton Manor; a Tale of the Times of Bishop Andrews. 
By the Rev. J. M. Nbalb, B.A. 

This is an interesting work, pourtraying a picture of ibe Eng- 
lish Church during one of its most eventful periods. Its rela- 
tions to the newly fledged doctrines of Puritanism, and to the 
expiring throes of the Roman Couqid union, are depicted during 
the course of a fictitious narrative, in which are introduced, 
as the acting personages, some of those distinguished men who 
have left their Dame imprinted in the annals of their country. 
Bishop Andrews and Prynne are amongst them, and the author 
of the tale has painted the features of both with evident judg- 
ment, and an accurate knowledge of their characteristics. The 
scene is laid at Shepperton Manor, where the rector, Dr. Len- 
ton, had acquired the love aod esteem of hia parishioners by 
bis unaffected zeal and devoted attachment to the Church of 
England, carrying out to the full all the means she afforded of 
discipline, prayer, and almsgiving. Id his parish resided Sir 
Thorn as Raclon, in the language of the tiroes a popish recu- 
sant, together with his daughter Catherine, who has imbibed 
from earlier years, some of the new doctrines. The broad lands 
of the knight tempt a courtier, Sir Alan Tyringham, to denounce 
him, and thus obtain a grant of these valuable possessions, 
and a train of incidents of considerable excitement follows 
upon the anxiety of the zealous hunter and persecutor of the 
Catholics to seize a Popish priest, whose nocturnal visits to 
celebrate the holy XDysteriee at the manor house, had for 
some time been eagerly watched. Sir Alan is ultimately suc- 
cessful, he compels Sir T&omas Racton to fly the coantiy, 
arrests the object of his search, but at the moment of his exult- 
ation, loses bis life. Upon this thread is woven an ingenious 
tale, in which some episodes of considerable beauty are intro- 
duced, and in various conversations some of the most difficult 
tenets and views of the Church are in good taste and orthodox 
spirit elucidated. The journey of the pious rector to preach 
before the king, gives our author an opportunity of introducing 
a sketch of those scenes which at that time occurred within the 
walls of many of our parish churches, the intrusion of itinerant 
lecturers who 9 taking possession of the pulpit, vilified the doc- 
trine of the Church, and exalted the Genevan sectaries. We 
hav« likewige, several dialogues from the mouths of the emi- 
Bent churebmen of the day, which, without beisg conlroTerrie^ 
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m clear expositions of the different opinions that existed, 
whilst the arguments which conrert the mind from the Roman 
Catholic branch to the Church of England, are well exempli- 
fied in the language used towards the daughter of Sir Thomas 
Racton, and which eventually lead her from the errors of her 
ways to simpler and less superstitious paths. The author has 
succeeded in his objects to their fullest extent, for whilst his de- 
lineation of the memorable characters he has drawn must be 
acknowledged to be accurate, be has furnished us with an able 
view of the difference between the Church of England, as far as 
rites and ceremonies, as she existed in the days of King James, 
and as she at this momeDt presents herself to the scrutinitiDg 
and jealous eye of those who dread innovation. 



The AmeliaratUm of Ireland. W. J. Cleaver, 

This is the first series of papers designed to promote the ameli- 
oration of Ireland ； the proceeds of the sale are to be devoted to 
the rebuilding an ancient church in Ireland. The object of the 
dissertation before us, is to obtain the translation of the prayer- 
book into Irish, and to have it thus read in the churches. The 
author founds his argument upon the 24lh article of the English 
church, which declares, " it is a thing plainly repugnant to 
the word of God, and the custom of the primitive church 9 to 
have public prayer in the church, or to minister the sacrament 
in a tongue not uoderstanded of the people. It appears from 
the evidence our author has collected, that both Edward the 
Sixth and Elizabeth were anxious that ministers should be 
selected who could speak Irish, and that the firsl of these 
monarchs directed that the service should be translated into 
Irish. The great importance of the subject to which our author 
has directed his attention, demands a close examination of the 
remedies with which he purposes to meet the existing evils, and 
to these, wben he has fully developed his views, we hope 
to return. 



The Three Parties; or Things as they are in the Church of 
England. By the Rev* R. Montgomery. Charles Mitchell. 

This is an extract from Mr. Montgomery's " Gospel before the 
Age," which be has republished in consequence of the popu- 
larity that he believes his opinions have obtained upon the 
present movement in the church. His view of the doc- 
trine and practice of that party which he calls the Romanistic, 
is that the principles on which they proceeded from the begin- 
ning are unsound, Uiat the prevailing spirit by which the 



464 POST OFFICE LONDON DIRECTORY. 一 NEW MUSIC. 



greater portion of tbe controversy has been canned on, has been 
one which Christianity and the Church must condemn. He 
sketches the features of the Romanists somewhat in that coarse 
kind of daubing which attracts the many. He concludes bis 
labours by expressing his opinion, that in their recoil from 
Geneva they have rebounded very near, and in some cases 
quite, into the fatal embraces of Rome. 



Post Office London Directory for 1845. London. Kelly & Co. 

What a mass of useful information is gleaned from every source 
to render this volume acceptable to the useful classes of society. 
It is in itself a striking proof of the progress of the commerce, 
the wealth, and the industry of the country, it speaks of pro- 
gress in every page, it shows what a multiplicity of wants arti- 
ficial society creates, and tells us where every thing is to be 
found ； it is the best guide through the mazes of the mighty 
Babylon. Mercantile, commercial, literary men, may alike 
find in this great compilation information the most valuable to 
them ； it is not only a Street Directoiy, such as was formerly 
annually sent out to the few who required such assistance, but 
it is a serviceable guide in every branch of bi^iness, in every 
occupation or profession in which men are employed. There 
can be no doubt that the enormous expense of the spirited pro- 
prietors will be amply rewarded, for no one can be a man of 
business without having within his reach this manual of use- 
fulness. 



NEW MUSIC. 

Cathedral Chants. Edited by Ed. Rimbault, LL.D.,F.S.A. 
London. D'Almaine and Co. ― This collection of Cathedral 
Chants, of the last three centuries, will prove valuable to the 
amateur, both from the intrinsic merit of the subjects and from 
the care of the editor. Dr. Rimbaull is known as an ardent 
musical antiquarian, in whose sound knowledge and research 
the less inquiring may safely confide. In the work before us 
will be found satisfactory evidence of this assertion. The 
chants have been gathered from the best sources, from cathedral 
and collegiate libraries, revised strictly, and their original harmo- 
nies restored, where modem corruptions had crept in. A premo- 
nition upon the art of chanting has been appended to the editor's 
preface, which may be read with advantage by all who are con- 
cerned in the musical service of the Church of England. Dr. 
Rimbault has given a short biography of the composers upon 
whose stores b^has drawn, and has presented to the pubHc a 
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work no less ornamental in form than valuable in matter. In 
the sixth line of the " Directions for Chanting," the word psalm 
is used instead of verse. The ornamental illuslratious display 
considersfble taste; the border embracing each page is taken 
from a MS. set of part books, formerly belonging to the chapel 
of Edward the Sixth ； and the ornament on the bindiug is from 
the ancient seal of the See of Canterbury. 

The Mount of Olives. (Oratorio). Composed by Ludwio 
von Beethoven ； edited by Sir H. R. Bishop. D'Almaine and 
Co., Soho. Square. ~ The growing appreciation of the works of 
Beethoven has led to the publication of the present edition of 
the great work now before us. Four and forty years have 
elapsed sinceMts first production, and every succeeding per- 
formance of it has tended to establish it still more firmly in the 
affections of the public. It has been before translated into 
English, and edited by Sir George Smait, and by Mr. Olipbant. 
It has been performed at Exeler Hall, and in other choral 
societies, under the title of " Engedi," of which adaptation of 
the original we have before expressed an opinion, which we 
need not now repeat. It may, perhaps, excite some surprise 
that a work, the career of which has been so progressively suc- 
cessful, should be found so rarely in those private circles where 
tbe best class of music is sought out and cultivated ； tbe impe- 
diment to its introduction in such parties may be discovered in 
the personal character of the words, in which the language of 
Scripture is constantly, and not always successfully, or reve- 
rently mixed up with the conceptions of the author of the poem. 
The German taste admits of this mode of handling sacred sub- 
jects, whilst the English recoils from it. Mr. E. Taylor, in 
editing Spohr's " Crucifixion," felt himself compelled to adopt 
a course in unison with this national feeling, under which the 
original aim of the author was considerably modified. Had we 
time, we might show from a multitude of instances how far this 
feeling of personation affects tbe production, in private, of 
many of the most beautiful compositions, both sacred and 
secular. So far as these scruples are referable to a deep and 
reverential feeling, they are entitled to our respect and recogni- 
tion ； but there are occasions upon which they provoke a smile. 

In contemplating this sacred scene fVom the holy drama of 
which it is part, (for it is a scene rather than an independent 
drama,) we feel this admixture, and regret tbe effect of it The 
scriptural ideas are beaten out until their solid gold becomes a 
mere tinsel ； nay, sometimes tbe original ore is subducted, and 
the Deutsch metal of tbe Poet is openly substituted for the gold 
of the Evangelist. This cannot but offend the English ama- 
teur, who, while looking in vain for the primitive beauty of holy 
writ, or the inspired dignity of Milton, will find himself re- 
minded of the flippant jinglings of the Germati operatic muse. 

vol. I.— n. s. h H 
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The author of tbe translation of the " Mount of Olitres" 
which has been employed by Sir H, Bishop, has very nnneces- 
sarily deprecated the severity of criticism upon tbe score of tbe 
difficulty of preserving rhytbo) in language co-ordinately with 
the notation of Beethoven, whose text has been but in one 
instance changed ; were we disposed to neglect this appeal, we 
might be led to ask whether it was necessary to sacrifice gram- 
mar, as well as rhythm ？ But we will be tender, and merely re- 
comiDend to Mr. Bartholomew a mild course of Lindley Murray. 
Of the musical editor's duties we can speak most favourably. 
The intricate symphonj with which the oratorio commences is 
set before the pianist with all the distinctness of effect which it 
i* possible to impart to it upon that iDstrument. The accom- 
paniments throughout are brought well under the hand, without 
losing any of the character of the passages by enfeebling trans- 
positions. In the chorus of soldiers, (p. 35,) we miss tbe second 
tenor part in the accompaQiment; we have not the score at 
hand, but we are inclined to think that it is embodied in tbe 
orchestral parts. This deficiency, which does no" however, 
impair tbe effect, can be easily supplied by the player. A great 
feature in ibis edition, which will not escape tbe attention of 
the amateur, is that the bowing i$ carefully marked ； so that due 
justice may be done to tbe pointed emphasiB of the composer's 
pbraees, or the default must rest upon the performer, not upon 
tbe editor, to whom we tender our acknowledgments of tbe 
service which he has rendered, in this additional instance, to 
the progress and establishment of sound muMcal knowledge 
and purified taste. 



FINE ARTS. 

OOITHB. 

The inauguration of the statue of Goethe took place at Frank- 
fort, on the 23d of October. It is the work of tbe famous sculptor 
Schwanthaler ； is of bronze, and colossal, and exhibits the 
poet standing erect, with his eyes cast upwards, and his features 
expressive of the most profound meditation. It is treated with 
the ordinary modern costume, assisted by the ample drapery of 
a mantle. His right arm rests on the trunk of a tree, and in 
his left hand, which is by his side, he holds a laurei crown. 
The four sides of tbe pedestal are ornamented with bas-reliefs, 
three of which are compositions embodying tbe principal cha- 
racters in his works, and the fourth, being the face of the 
pedestal, contains three figures impersonating natural science, 
lyric poetry, and dramatic poelry. 
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CHARLES KB1IBLS. 



An admirable bust of this gentleman has been placed m the 
Manchester Athenseum. It is by Mr. Butler, in the New Road, 
and in character and severe chastity of style, reminds us of 
some of the best works of antiquity. The expression given to 
the features is of the most searching intensity ； hence we may 
suppose the distinguished actor in the severest vein of some 
one of bis favourite and popular characters. 



It is stated in the German journals, that Lord Palmerston, 
during his stay at Berlin, had a long conference with the cele- 
brated German artist, Cornelius, relative to the decorations of 
the New Houses of Parliament* Cornelius, it may be remem- 
bered, was in this country a year or two ago, by invitation of 
members of the Fine Arts Commission, who were desirous that 
he should decorate the Houses of Parliameot 



M. Lebas, of the French lD6titnte, who has been for two 
years engaged in a scientific mission in the East, is about to 
return to France with some valuable ancient sculptures, and 
upwards of 500 drawings of ancient edifices, bas-reliefs, &c. 
In addition to these, he has collected about 4000 inscriptions, 
more than the half of which are as yet unpublished, and has 
succeeded in effecting their restoration by supplying tlie blanks. 



It is stated in ibe Revue de Paris, that General Ramigny 
has become the possessor of a head of extraordinary beauty, by 
Michael Angelo. It was discovered among some of the panel- 
ling of a chateau near Valenciennes, of which he is the pur- 
chaser. 

THE DECORATION OF THE ROYAL EXCHANGE. 

At this time, when on the part of the Oovernment, and the 



phalic in favour of the amelioration of our own school 一 at this 
time we are disposed to look narrowly at effort, as well on the 
side of the patron as on that of the painter, 一 in the hope of 
learning that each is worthy of the other. The measures which 
have hitberto resulted from the labours of the Commission of 
Fine ArU, in respect to tbe decoration of the Houses of Parlia- 
ment, are distingaished by wisdom and unexampled liberality, 
insomuch as to throw every other competition into shade. 
Thus it would be supposed that the judicious progresaion of 
the commissioners might iu some sort have served to guide 
other bodies, (although, of course, acting upon a very reduced 
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scale,) to whom it might be confided to determine in what w^jr 
a public edifice should be decorated. The example has, how- 
ever been lost upon the city authorities, who have employed the 
German artist, Sang, to decorate the Merchants, Area of the 
Royal Exchange. A rude taste is always fascinated with a 
glare of crude colour, a fact which Sang has well turned to 
account, in his dealings with the city : his proposition to ara- 
besque the Royal Exchange in the manner it has been done, 
was made with a full knowledge of the low standard of taste 
among us. We require, it is true, a chaste decorative style, 
but surely a temple of commerce, whose oracles are heard at the 
extremities of the earth 一 whose priests are potentates, swaying; 
the destinies of millions of subjects, is worthy having something 
more than impossible associations of heads and tails painted on 
its walls. With our millionaires the adequate and appropriate 
finishing of the Exchange has UDdoubtedlj been a thought far 
below the merest chink of daily discounts and premiums, and 
not to be spoken of with the sugar and rum of the West, the 
bides and tallow of the North, or the rice, indigo, and spices of 
the East aud Soulh. Thus that kind of refinement which rea- 
dily made its way among the merchant princes of Venice* is 
not considered among the merchant princes of London. It 
is euough that they look to the shell of their place of assem- 
bly 一 the rest may look to itself, and the result is, in some 
degree, such as might be expected by ordinary observers, but 
to those who canvas more closely circumstances as they arise, 
the whole affair of the painting of the Royal Exchange is a pain- 
ful anomaly, a direct and gratuitous dissent from the public 
voice, which is everywhere heard in favour of sterling art, not 
on】y in the capital but in the remotest parts of the kingdom. 

There are many methods of painting adapted to mural deco- 
ration, as tempera, encaustic, fresco, and ordinary oil painting. 
The last is a modern invention, and was first employed in the 
execution of moveable works— the three others were known to 
tbe aucients. In many of the public edifices of Paris and Mu- 
nich, encaustic has been much employed as well in decorative 
painting as in sacred history ― and that is the method which 
Sang has employed at the Royal Exchange. The practice 
generally pursued at Munich is to coat the wall with a compo- 
sition, consisting of three parts of sand and one of lime, after 
which, the surface, while yet wet, is rubbed with a linen cloth 
for the purpose of procuring texture in the ground. For small 
walls, ornaments, &c, it is necessary that the ground be smooth, 
therefore instead of sand finely pounded, white marble may be 
used, and when the composition is applied to the wall, it will 
in this case be left perfectly smooth. The encaustic vehicle is 
thus prepared. ~ To oue pound of rectified spirit of turpentine, 
add half a pound of Damera resin, and a quarter of a pound 
of wax. The resin should be pounded to powder, and the wax 
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cut up. in small pieces. Both are then pat into an eartlienware 
or copper vessel, and tbe spirit of turpentine poured on them. 
Place the vessel on a moderate charcoal fire, so that the solution 
may take place slowly.- When the ingredients are dissolved, the 
vehicle is ready for use, and should be kept in a glass bottle, 
well stopped, to prevent the volatile oil from escaping. Should 
the mixture become too thick, spirit of turpentine may be 
added. The colours are ground in such a quautity of this ve- 
hicle as may be necessary to saturate them. If during the grind- 
ing the pigments tend to dry, spirit of turpentine should be 
added. Id extensive paintings, the colours are kept in giass 
vessels, but for smaller works they may be tied up in bladders, 
like colours for oil painting. The same colours which are used 
in oil may be employed in encaustic painting. When the sur- 
face intended for the painting is perfectly dry, it is washed 
over with milk, after which, being again quite dry, it receives a 
coat of encaustic colour of any tone suitable to the proposed 
work. This is then allowed to harden, in order that it may not 
be disturbed by subsequent operations, after which it is ready 
to receive the design. The coloured grounds upon which orna- 
ments are executed, is composed of two or three coats, each 
of which is permitted to dry before the surface is again touched. 
The time necessaiy for the drying of the ground is indefinite. 
This depends upon the weather ； one day is sometimes enough, 
but it is better to ascertain this, by tbe application of a 】ilt】e 
spirit, by which, if tbe colour be moved, the surface is not yet 
sufficiently hard. ' 

It is to Montabert, tbe author of the " Traite Complet de la 
Peintnre," that is attributed the suggestion of the revival of wax 
painting in France and Germany. He recommends it as pre- 
senting advantages superior to either oil or fresco for decorative 
and mural painting; and the difficulties which oppose the 
study of fresco painting have induced its adoption in France 
and Germany. Encaustic is also valued by the foreign schools, 
on account of iU permaneDCj, which may be proved by painting 
with the same colours a given portion of a wall partly according 
to each process, when a short time will serve to distinguish the 
methods by the fading of the oil painting. 

To proceed to an examination of tbe painting of the Royal 
Exchange, 一 the Merchants, Area is an open space enclosed by 
a colonnade, the walls and ceiling of which are the decorated 
portions. The ceiling is divided into compartments by a cofler- 
ing ? in the spaces of each of which are painted alternately a 
national coat of arms and a small group of unmeaning and com* 
mon-place objects, inclosed within a mosaic pattern of the most 
inbarmonioQsly crude and glaring colours. The pith of this 
pattern is frequently seen on oil-cloth, but in less striking 
colours ； and as regards the little groups, the objects of which 
they are composed are very faultily drawn, and loosely painted. 
They are formed, it may be, one of a bee-hive, a rake, and a few 
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other similarly insignificant components ； another, of a boat, 
with appurtenances appropriate and otherwise. Stich is the 
style of composition which is deemed sufficient for the place of 
meeting for the greatest commercial power thai the world has 
yet known. The walls are covered with a modification of 
the florid arabesque, which has been copied now for three 
hundred years from those of the pupils of Raffaelle. Here 
and there a naked female half-figure, terminating in a green 
and pink florid tail, wrought into character with the Iwms 
naturce vegetation by which it is surrouDded ； and at intervals, 
the kernel round which the whole has grown, in the shape of a 
tablet, with nothing on it The female heads are the same 
which were designed perhaps by Giulio Romano round the 
composition called Raffaelle^s Bible, and the rest is made up 
from the arabesques of Perino del Vaga and Gioranni da 
Udine ； but allowing these works their foil measure of merit, 
they are by no means adapted to the decoration of the Royal 
Exchange. It has often been our fate, in maitera of taste, wben 
in our simplicity we would have something of uncommon excel- 
lence, to be cajoled into receiving the refuse, the caput mor- 
tuuntj from the selection of our Continental neighbours. If 
copies of the period of the Roman school were determined on, 
it had been infinitely better to have given us something in (he 
way of the admirable chiar 9 oscoro of Caravaggio, which must 
have suited in some degree w|th the gravity of tiie genius of the 
place ； but this, it is evident, the artist coAd not do, nor would 
it have answered certain other purposes to which it is presumed 
the present style may serve. A facility in the composition and 
execution of this arabesque is readily acquired ； tbe materiak 
are always the same, and ibey are capable of every kind of 
modification ； hence the abuse of this manner of decoration, 
which has in Germany and France descended to the coffee- 
liouses, billiard-rooms, and the mean outdoor pavilions of tbe 
inns and wioe-houses, sometimes designed and painted in tbe 
usual way on the walls, and at others stencilled and laid on in 
the manner of paper-staining, in oil and distemper. Out 
neighbours make the most of their histoiy in their public 
monuments, and the little that we have done in this way has 
been forced upon us by their example ； but notwithstanding 
tbis 9 and our abundant subject-matter, we often take up our 
stoiy at the wrong end. With our solid reputation, it would 
not be becoming to imitate some of those who vaunt them- 
selves high beyond the limit of truth, since our history, in its 
simplest narrative, affords material sufficient to support as in 
comparing notes with any other nation. Let us for a moment 
suppose the French in our position with respect to commercial 
relations, and the question of the decoration of anew Exchange 
to be agitated in Paris ； it cannot be believed tbat they would 
content themselves with a style of art utterly inconsonant with 
their edifice, — with painting which literally means nothing, in 
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a place abotmdiag with the proudest aaaociations in thdr 
national annals. If we look at the French national monuments, 
we find in them that nothing is forgotten ； they relate even 
more than other nations can remember, and moreover every 
thing is done as worthily as circumstances permit. We may 
observe, also, the want of accordance between the sculpture 
placed in the area ； we mean that the statues do not assi- 
milate in style ； there is, for instance, the old statue of Charles 
the Second as a Roman emperor, in the right-hand niche, and 
upon the olber side that of Elizabeth in the costume of her 
time ； and not only do these statues disagree in style, but also 
in size; that of the queen being much larger than the other. 
Again, the Charles is, we believe, of marble, which it is in- 
tended to paint, if this be not already done, while the Elizabeth 
is carred from a sand^sione foand at home. The difference in 
the size of these two works is eon&ptcuous in the niches which 
they occupy, inasmuch as the Charles is too small, as is the 
other figure in some degree according to the usual proportions 
of the niche and the figure. These discrepancies are muoh to 
be regretted ； nothing could be in worse taste than to place the 
old statue in the Merchants 1 ATea, since in no one particular 
does it harmonize with any thing around it. The statue of 
Elizabeth is executed by Mr* Watson ； it stands about eight 
feet high, and is freely and broadly sculptuied in the fashion of 
her time. That of Victoria, bjr Mr. Lough, intended for the 
centre, is also a work of high merit, and a 8triking resemblance. 
Hie statue of Sir Thomts Orcshem, by Mr. BetmeSy which is 
intended for another part of the Exchaoge, has been executed 
after authentic portraits; the costume is composed of the 
doublet, hose, mantle, ruff! m ^ velvet bonnet of the Eliza- 
bethan period, and the chin is garnished with the prevalent 
pointed beard, which drops on to the upper part of the doublet ； 
the whole admirably representing a grave elderly gentleman of 
those times. 



SCIENTIFIC MEMORANDA. 

TO THE EDITOR OF THB POLYTECHNIC REVIEW. 

Sir, — The accompanying plan and description of a self- 
registering wind and raiu gauge, which I have contrived and 
had in operation for a year, are much at your service, should 
you think them worthy of a place in your valuable publication. 

I am, &c. 

William Foster. 

Stubington, Fareham, Hants, 
Oct. 1844. 

P.S. The instrument was made for me by Mr. Jamieson, 
St Mary's Street, Portsmouth, to whom I am indebted for 
teTeral useful suggestions as to its construction. 
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Description of a Self-Regisiering Wind and Rain Gauge. 

a, b, and c are three discs : for registering the velocity of 
the wind ； b, the amount of ndn ； c, the direction of the wind. 
a is twenty-two inches in diameter ； B and c, each nine inches. 
This part of the instrument is placed upon a table, in a room, 
and connected with vanes d and n, and a receiver, b, which 
are fixed outside the roof. 

Apparatus for registering the Velocity of the Wind. 

d e is a hollow iron rod fixed to a beam of the roof ； on 
the top of d k, and on a centre in the box d, which is well sup- 
plied with oil, a fly revolves, whose diameter is three fee" and 
which carries round with it the rod f g. By means of the 
endless screw h k， and the wheels on which it acts, the spindle 
l M is made to revolve once for every forty-eight revolutions of 
the fly. L m turns another endless screw and wheels (not seen 
in the plan) which are placed under the disc a, and 80 adjusted 
that a revolves once for every 27,684 revolutions of the fly. 
Hence, assuming, as is found to be the case, that the velocity 
of the fly ie some function of that of the wind, the movement 
of the disc in any given time will indicate the amount of wind 
daring that time. The fly is made of iron, and as light as 
is consistent with sufficient strength ； at the end of each arm is 
a stop, of the form > ； and. within eiach stop there is fixed a 
vane of the form Jp. The vane is six inches square, and 
moveable about a vertical axis. By this means, the fly will 
always revolve in the tame direction, from whatever quarter the 
wind blows. 
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Apparatus for registering the Direction of the Wind. 

n, an ordinary vane, is connected by the rod o p with the 
disc c. 

Apparatus for measuring the Amount of Rain. 

Q is a vessel divided into two compartments, and movable 
about a horizontal axis. The rain falls from the receiver r 
down the conducting pipe, and, as soon as one compartment of 
Q is filled, the gauge tips over ； the other compartment then 
fills, and the gauge tips again, and so on ； and by means of an 

axis with arms, of the form , which arms act at 

each tip on a toothed wheel, placed under B, b moves about 
its centre, through a certain space, for every tip of the gauge. 

Apparatus for obtaining an Hourly Self^Register. 

s T is a light wooden rod, carrying three pencils, one over 
each disc, and moving on friction rollers, which are placed on 
the top of the small pillars u atid v. On the top of s t there 
is placed a brass rack with twenty-four teeth ； ana to the clock 

there is attached the arm xy, of the form i H, with 

one tooth only. x y revolving once every hour, the tooth 
acts once every hour for about five minutes on the rack, and 
moves the rod s t and pencils forwards one-sixth of an inch. 
The rod and pencils are stationary for an hour, and then the 
same motion forward takes place, and so on, for twenty-four 
hours. The rod s T is moved back once in the twenty-four 
hours, which is the only attention the instrament requires. 

The combined motion of the pencils and the discs will evi- 
dently give the hourly amount of the wind and rain, ahd the 
direction of the wind. 

The several parts of the instrument are made independent of 
each other ； and with a spare fly, in case of any injury to the 
fly, the instrument may be kept uninterruptedly in operation. 



CONCUSSION SHELLS. 

THE RECENT EXPERIMENTS WITH CONCUSSION 8HEtLS AT 
PORTSMOUTH, AND WITH PEBCUSSION 8HEIXS AT WIM- 
BLEDON AND AT FULHAM. 

The civilized world appears engaged at the present day in im- 
proving their shells. We recorded last month the successful ex- 
periments of the French Government with their percussion : our 
own Government has since carried on an extensive series with 
the concussion at Portsmouth. The Swiftsure, an old hnlk of 
74 guns, has been anchored at 1600 yards as a mark, the 
shells of Captain Norton have been fired first ； the first day's 
experiments were very successful, a number of shells struck 
the vessel, and inflicted considerable damage ； the next day 
the same shells, fired from the same guns, were rery unsuccess- 
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Ail, and since then the results have shown every possible variety 
一 some have exploded on striking the water, while others 
have withstood that blow ； some have exploded in the air from 
the shock of firing, while others have not exploded at all ； 
shewing that a combination of circumstances is required for 
the certainty of these shells, even when recently prepared, and 
th&t as one or other of these are wanting, the explosion at the 
mouth of the gun, or their non-explosion, occurs. This shows 
how far even the most successful of the inventors are from 
having attained the perfection which the concussion shells of 
the French Government afforded, they answered perfectly, till 
they had been submitted to the test of exposure to the damp 
air of the sea coast ； it was then found that they were unser- 
viceable, scarcely one answering, while those fitted upon the 
percussion principle had sustained no change. The second 
day,s experiments with Captain Norton's being so unfavourable, 
after the success of the first, would show that even twenty-four 
hours, exposure exerted a deleterious action on them. The re- 
porter details the destructive effect of these shells as peculiarly 
terrific; but for this they are not intended, nor indeed could 
they have any advantage over the shell of the service ； thej are 
made of the same iron, of exactly the same thickness, and charged 
with the same weight of powder. The plan of loading shells 
with nails and old pieces of iron has been long since abandoned, 
the powder was mixed with them, and could therefore exert but 
a very slight force on them as projectiles ； but the iron case of 
the shell, about one inch and a quarter thick, being broken into 
numerous jagged pieces, aod thrown thirty or forty yards, inflicts 
most formidable wounds ； the advantage to be derived from the 
concussion is from the burning fusee being driven by the blow 
into the shell, instead of as now, burning into it. This, in the 
shells of Captain Norton, is effected by a small bar of fusible 
\ metal faBtening the fusee ； this metal, a compound of bismuth, 
lead, and tin, melts before the heat of the burning fusee, which 
becomes thus unconnected, and therefore drives in when the 
ball strikes ； but, however beautiful the theory, in practice it 
unfortunately fails, and when fired at short distances, the fusee 
is very often extinguished by the blow. Any shell bursting 
amidst crowded decks would cause great destruction, but that 
a vessel would be so injured by the explosion of a single shell so 
as to sink, or to become unmanageable, is absurd ； and the writer 
of the reports must have felt some difficulty in recording the in* 
juries inflicted on the bulk, by the 60th and 70lh shell, when 
one was described as sufficient to destroy it. Other inventore 
are to succeed Captain Norton,— Colonel Dansey,and Mr.Marsh, 
the inventor of the test for arsenic. Colonel Dansey is an 
officer of the Rojal Artillery, and a member of the Select Com- 
mittee at Woolwich, to whom all inventions have to be referred. 
His situation must have afforded him the rather unfair ad* 
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vantage of examining in detail, the various inventions submit- 
ted to the Board ； and it is certainly surprising that, constituted 
by Sir George Murray as a judge, he should be allowed to enter 
the lists as a competitor. Mr. Marsh, the Government chemist 
at Woolwich, who has also from his official situation enjoyed 
certainly every advantage, has also invented a concussion shell, 
like that of Colonel Dansey, varying in some unimportant par- 
ticulars from that of Captain Norton, to whom, or to Sergeant 
Ormerod, the credit of this suggestion should be given; but the 
impossibility of their ever being able to resist the sea air, and 
therefore to stand the sea service, divests the experiments with 
these shells of much interest. The percussion shells recom- 
mended by the French Government, but which, for some per- 
fect!/ inexplicable reason, Sir George Murray has set his 
countenance against, have unluckily found supporters in the 
Duke of Normandy and Mr. Buckingham. Mr. Buckingham, 
assisted by Professor Ryan, performed some experiments at 
Wimbledon ； his shells were by some peculiar principle to ex- 
plode at given intervals, varying from a quarter of an hour to 
twenty-four hours, the blow from the explosion of the .powder 
of the gun igniting some substance, which should burn slowlv 
as touch paper, and it was also stated, that different points of 
ignition could be obtained by varying tiie position of the ball, 
which was surrounded with igniting points of different lengths. 

Professor Ryan could have at once informed this gentle- 
man that all such complicated powers would be useless to 
the service. During the hurry of an engagement, the sailors 
would be little likely to vary the positions of the ball, and 
even if they could, under no circumstances . would any other 
power thau that of explosion by percussion be useful. The 
delay of the explosion would merely enable the party at- 
tacked to throw into the sea every shell as it struck. The 
sequel of these experiments was however tragic ； one of the 
shells fired to explode at a quarter of an hour, had remained 
without any apparent change for several hours. Professor 
Rjan had examined it, and bad numbered it as having failed ； 
a man named Taylor, on washing away the mud, probably 
shook the powder on the ignited particles, and the shell im- 
mediately exploded, maiming the poor fellow for life. Mr. 
Buckingham applied to the Police Office for assistance to re- 
cover the remaining shells, amounting to eight or ten, which 
had not exploded at the time appointed, and which even tbe 
horror of such an accident bad not prevented from being dug 
up and used for knocking down nine pins; one, to decide a be" 
had been even put upon a fire. Government had no connexion, 
as stated, with this experiment ； and it is a curious proof of 
Professor Ryan，s absence of personal fear to have superintended 
such dangerous experiments, as he must have remembered that 
a Russian General, two years back, lost his life from a shell, 
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believed to have failed, exploding sixteen hours after firing. 
Mr. Marshes concussion shells have thimbles filled with meal 
powder, fastened with marine glue. He depends upon the 
heat of firing to melt the glue. This would appear at first 
view to be impracticable, but some experiments at Woolwich 
shewed a success equal to that of Captain Norton's. The 
Duke of Normandy has, he declares, the power of deciding 
whether bis shell shall fire at the first or at the second blow. 
Now the second blow could never be required unless the 
Duke studied the interests of the enemy, who, using the shells 
fired against them, could avail themselves of the explosion 
at the second blow. This, however, was proved by a shell 
exploding by a weight falling on it. Now whether the de- 



ingeniously suggested on the ground, at the blow agreed to 



claimed the power of making them go straight without sticks, 
and this was shewn by their being guided along a wire, as in 
the rockete called the " Flying- Pigeon, If an enemy could 
be persuaded to allow the fixing of ibe wire, the rockets of tbe 
Duke would be extremely destructive to them, this slight 
difficulty is, the Duke must admit, seriously agaiust them. Mr. 
Southby fired at Woolwich some rockets perpendicularly without 
sticks. They were kept back till they had attained considerable 
force, and it was a matter of surprise to the officers, that as 
accidents 古 ere then continually happening at Vauxhall from 
the falling of the rocket sticks of even the small size of a quarter 
of a pound, that he should not have made use of some such 
contrivance. But as Mr. Southby never succeeded in improv- 
ing their horizontal flight, we need feel but little surprise, that 
when without the wires, the Duke's rockets went in every di- 
rection but the right. These experiments have been conducted • 
without accident, the small scale indeed on which they are tried 
would appear to preclude any, but it is this which renders them^ 
as experiments, valueless, as their success from the small blow 
of a few drachms of powder, would be no test of their with- 
standing tbe shock from tbe explosion often pounds, the charge 
of the gun. The non-recoil principle of the Duke is an absur- 
dity, the force must re-act 一 there is no recoil when powder for 



gun which it causes to recoil, and the Duke might as well 
overturn the laws of gravitation and strike the sun with tbe 
rocket, which be says, from London can reach Paris, as over- 
come this law of nature. 
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CAPTIVB BALLOONS. 

Colonel Sabine bas been appointed by. the British Associa- 
tion to conduct these interesting experiments at Woolwich. 
A balloon is to. be kept at an elevation of 8,000 feet, and by 
means of the electric telegraph, daily, or if required, moment- 
ary comparisons can be made of the barometric height, the 
temperature, hjgronietric state or currents of the atmosphere 
in these elevated regions and our own. The balloon by a 
beautifully contrived arrangenient, can be elevated or depressed 
at pleasure. Mr. Wheatstone has prepared a self-indicating 
thermometer, barometer, &c.， and although those of the Associ- 
ation who always prophecy failures, express their fears lhat the 
complicated machinery can never work, and that it will be 
deranged by oxydization, we are in hopes that we shall by 
these balloons obtain some knowledge of the atmosphere, of 
which we at present lcnow so little. 



ELECTRIC CLOCKS. 

Extract from a letter from Mr. Finlaison, of Loughton Hall. 

" I think you will be pleased to hear that Mr. Bain ha8 suc- 
ceeded to admiration in worting electric clocks by the currents 
of the earth. On the 28th of August, be set up a small clock in 
my drawing-room, the pendulum of which is in the hall, and 
both instruments in a voltaic circuit, as follows ： 一 

" On the n.e. side of my house two zinc plates, each a foot 
square, are sunk in a hole and suspended to a wire. This wire 
is passed through the house to the pendulum first and then to 
the clock. On the s.e. side of the house, at a distance of about 
forty yards, a hole was dug four feet deep, and two sacks of 
common coke buried in it; among the coke another wire was 
secured, and passed in at the drawing-room window, and joined 
lo the former wire at the clock. The ball of the pendulum 
weighs 9 lbs. but it was moved energetically, and has ever since 
continued with the selfsame energy. The time kept is to 
perfection, and the cost of the motive power was only seven 
shillings and six-pence. There are but tbree little wheels in the 
clock, and neither weights nor springs ； so there is nothing to 
be wound up. To another friend at Battersea, he has given 
three clocks, two small ones and one a ball clock, all moved by 
one current, and regulated by one and the same pendulum. This 
is all he has completed in England^ having just reached Edin- 
burgh, where he is to establish a manufactory of those clocks, 
which for accuracy, cheapness, and utility, will I believe, sui> 
pass every time-piece hitherto contrived." 
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M£SBIBBISM. 



Miss Mariineau has announced herself not only a convert to 
the doctrines of Mesmerists, but a living proof of the power 
that they assert they possess. She has been relieved by its 
agency from acute sufferings which for a period of four years 
had baffled the best medical skill and science. The narrative 
which she has given to the public, through the medium of the 
Athenaeum, is written with marked evidence of her conscious- 
ness of the incredulity with which her statements will be re- 



dices which exist against the practitioners who exercise the 
Mesmeric art cannot be wondered at, when we see ihe 
numerous deceptions daily and hourly practised by those who 
assume to themselves the possession of marvellous func- 
tions ； and though the belief in the power of producing a 
peculiar soporific effect upon the nervous system by means 
generally unknown before, is admitted by many who were the 
most determined opponents of every thing that bore tbe name 
of animal magnetism or Mesmerism, they still repudiate with 
ridicule or with contempt all those phenomena which have been 
claimed as having occurred. Miss Martineau has not expe- 
rienced that sleep which has been more generally admitted to 
be the sole grounds on which Mesmerism can lay claim to be 



relief of which she before had been compelled to have recourse 
to opium. She doubts its exclusive action on the nervous 
system, and appeals to numerous recorded cases of the cure of 
rheumatism, dropsy, cancer, and tbe whole class of tumours. 
Of course, her opinions are of no more value than those of any 
other sensible person, but the facto of which she is a personal 
evidence are not to be disputed, and Ihey certainly are likely 
to stagger the understanding of those most determined to resist 
the novel pretensions of the observers of the phenomena. 
Although Miss Martineau's narrative is rendered sufficiently 
intelligible to the general reader, yet it is not so explicit as to 
enable llie physician to determine the nature of the disease under 
which she laboured ； all that is to be collected is, that a deranged 
state of the functions of the stomach reduced the system to a state 
of great debility, that discomfort rather lhan pain was present, 
and that the exhaustion was of a most distressing ch aracter. She 
was miserably dependent on opiates, and passed her time almost 
between her bed and her sofa. At the end of four months' (rial 
of Mesmerism, as far as her own feelings enabled her to judge, 
she was restored, but continued tbe treatment until her health 
was completely reestablished. Of tbe sensations experienced, 
she gives a detailed description, which at the first were heat, 
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oppression, and sickness of the stomach, followed in the coune 
of the evening by a feeling of lightness and relief ； daring the 
stance she did not sleep, but became sensible of an unexpected 
and perfectly novel appearance ； a clear twilight seemed to 
diffuse itself through the atmosphere^ the outline of all objects 
became indistinct, but dressed in a beautiful light, objects ap- 
peared ghost-like, like faint shadows, except that their outlines 
and the parts in the highest relief burned with phosphoric 
light; a delicious sensation of ease spread over her, a cool 
comfort before which all pain and distress gave way. Her 
first sitting was under the hands of Mrs. Spencer Hall ； her 
maid servant, and afterwards a lady, the widow of a clergyman 
deeply and practically interested in Mesmerism, became how- 
ever her constant Mesmerist. 

She has related some curious particulars worthy of notice, 
although the wonders which she expected never occurred. There 
is much mystery in a description of a peculiar state in which 
Miss Martineau had some glimmerings of the lights of som- 
nambulism and clairvoyanca She experienced a " state traosiept 
and rare, which Is UDCommunicable partly from its nature and 
Telation8 y and partly from their unfitness for translation into mere 
words." This state, which is spoken of as one of repose and 
of calm translucent intellectuality, resembles that which is 
experienced by the opium smoker, of whom, we believe, scarcely 
any exist in this country. As the subject is to be contiuued by 
Miss Martineau, we shall have occasion again to revert to a 
topic which she has invested with peculiar interest, as much 
from the high character of integrity and virtue which she bears, 
as from the conscientious testimony which she gives, regardless 
of the scepticism she may have to encounter* 



ROYAL MEDICO-BOTANICAL SOCIETY. 

On Thursday the first meeting of the session of the Royal 
Medico-Botanical Society took place at the apartments in 
Saclcville Street Mr. Foote, the Secretary, laid upon the 
table a most munificent donation from the King of the Nether- 
lands ； it consisted of a large series of engravings of the flora of 
Holland, and of drawings, beautifully coloured by Van Blome, 
of plants hitherto unobserved, growing in the colonial pos- 
sessions of his majesty. He read a letter from the present King 
of Sweden 9 expressive of his feelings towards the institution* 
Dr. Sigmond delivered the introductory address. 
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